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(57) [£ift] 

c -mp 1 7rf-x Mfi#G>«*©a*t» jMnuaa. 



H*fffBI*ofSH] 

[HM6g5] hDy^xfyfg^St hc-mp l T'fcS, 11*9 2 
[Sf*96] ScFv, Fab, F (a b' ) 2&Xfil gGH4;5Hi s 

fcMR**x$» w*«2is«oetfro 

l»*S8l (non-naturally occurring) et^TfeS, »# 

92l2«<Dfetfl!: <> 

[ff*«9] 12E10, 12B5, 1 0 2 D 5 

[flt#glO] Abl, Ab2, Ab3, Ab4, Ab5MAb6^?> 
fc5i¥*»fcgft$;h,5ft#-efco-C, #*OAb 1 ~A b 6 KVHRlfV 

VHRWL^#*!|Mi«)T5yiME?«K:J:o-C9I»)ltSnfcCDR 1 
, CDR2XtfCDR3 H3x$ CDR7 5 ^WEA!***. Abl~Ab6 
©#*<DVHSTJ ! VL^<D' : p<0#*OCDR©T5/'KK?ydSTE*twio-CS 
liMlEICft*. 

[3c 1] 
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Abl: 


VH CDR1 


VHCDR2 


VH.CDR3 


DNA 


(SEQIDNO: 1) 


(SEQ ID NO; 3) 


(SEQ ID NO: 5) 




(SEQ ID NO: 2) 


(SEQ ID NO: 4) 


(SEQ ID NO: 6) 




VL CDRl 


VLCDR2 


VtCDR3 


DNA 


(SEQ ID NO: 7) 


(SEQ ID NO: 9) 


(SEQIDNO: 11) 




(SEQIDNO: 8) 


(SEQIDNO: 10) 


(SEQ ID NO: 12) 


Ab2: 


yj-j CDR I 


VHCDR2 


VH CDR3 


DNA 


(SBQ!DNO:!3) 


(SEQIDNO: 15) 


(SEQIDNO: 17) 


fulfill 


(SEQIDNO: 14) 


(SEQIDNO: 16) 


(SEQ ID NO: 18) 




VL CDR! 


VL CDR2 


VLCDR3 


DNA 


(SEQIDNO: 19) 


(SEQ ID NO: 21) 


(SEQ ID NO: 23) 




(SEQ ID W; 20) 


(SEQ ID NO: 22) 


(SEQIDNO: 24) 


ADJ. 


vu CDR1 


vh CDR2 


vwCDR3 


DNA 


(SEQIDNO: 25) 


(SEQIDNO: 27) 


(SEQ ID NO; 29) 




(SEQ CD NO: 26) 


(SEQIDNO: 28) 


(SEQIDNO: 30) 




VL CDR1 


vi CDR2 


VL CDR3 


DNA 


(SEQIDNO: 19) 


(SEQIDNO: 21) 


(SEQIDNO: 23) 




(SEQ ID NO: 20) 


(SEQ ID NO: 22) 


(SEQ ID NO: 24) 


Ab4: 


VhCDRJ 


VH CDR2 


VHCDR3 


DNA 


(SEQ ID NO: 25) 


(SEQ ID NO: 31) 


(SEQIDNO: 33) 




(SEQ ID NO: 26) 


(SEQ ID NO: 32) 


(SEQ ID NO: 34) 




VLCDRl 


Vt CDR2 


VL CDR3 


DNA 


(SEQIDNO: 35) 


(SEQ ID NO: 21) 


(SEQIDNO: 23) 




(SEQIDNO: 20) 


(SEQ ID NO: 22) 


(SEQ ID NO: 24) 


Aw. 


vhCDRI 
v n 


VHCDR2 


VH^DR3 


DNA 


(SEQIDNO: 36) 


(SEQ ID NO: 38) 


(SEQ ID NO: 40) 




(SEQ ID NO: 37) 


(SEQIDNO: 39) 


(SEQ ID NO: 41) 




VLCDRl 


Vt CDR2 


VL CDR3 


DNA 


(SEQIDNO: 19) 


(SEQ ID NO: 21) 


(SEQIDNO: 23) 




(SEQ ID NO: 20) 


(SEQ ID NO: 22) 


(SEQ ID NO: 24) 


Ab6; 


vu CDR1 


vu CDR2 
VH 


vuCDR3 
Vn 


UNA 




\oc\J ID ***) 


^jcy *u to) 




(SEQ ID NO: 43) 


(SEQIDNO: 43) 


(SEQIDNO: 47) 




VLCDRl 


VL CDR2 


VLCDR3 


DNA 


(SEQ ID NO: 48) 


(SEQ ID NO: 50) 


(SEQIDNO: 52) 




(SEQ ID NO: 49) 


(SEQ ID NO: 51) 


(SEQ ID NO: 53) 



I»#*i 2i ^w^^^^Sr^r-r-s. »** i isttofeifro 

im*1g. 14] 1 #«ft#T-fc 5 , St#* 1 fS«cDft# 0 

IH!*fil 5] *SUSc-mp 1 ^ ^ hT'fcS, »*«2fB« 

I»*fil 6] ttftcas, 1***1 IS*oSii4:T-fcoT, ?F&ttS«K@£ 

[»#jsi7i nwt*ie*©«;fcxi«©:7?^ >vt, mmmm 
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[iit#K is] mmx-h 5 , ti 1 7 egtataaft. 

[fltsfcJS 1 9 ] Lit, M*« 1 7 8Btt0|&j£ft. 

[M*« 2 0 ] If 1 4 Ctt©««k©Stft:S:^tr» 8* © 1 

*ffi±t«*-T5» f*#«2 2lE*07-r^7'J 0 

[R&K3 2] it*«lIE«cD#Lf*:£, ^HSr£>Ht-r^)A#lcS^1-* 
Z t fc£tf, RM 3 1 fE*©#i£. 

[m*43 3] '*J«lBitOttflcft3-Ki-5. ¥ll**ifc«lfc. 
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3 5 ] §9*31 3 4 *-*atri&±JW&. 

M&93 7] Mu SK*»#lC«*r«, 7^-^ h#C#, ^C77^ 
*«*©££#. 

[IIM3 9] ^OSSWSfai/y+t- -tfgSftT-fcS. 1(1**3 8 E 
«©#£. 

[W*3I4 l] »*qi3 7lE«©«:fle©»*tt***:ft#K»4--*-Srt* 

[fi**S4 2] l*#iiatt>5Sb M gGiLT^mSftTi^ If** 3 8 
E«©#«:. 
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[0 0 0 1] 
[0 0 0 2] 

V;/£$a&Lf:: [F. de Sauvage et al. , Nature 369: 533 (1994); S. Lok et 
al., Nature 369:565 (1994); TD. Bartley et al., Cell 77:1117 (1994); Y. 
Sohma et al. , FEBS Letters 353: 57 (1994); DJ. Kuter et al. , Proc. Natl. 
Acad. Sci. 91: 11104 (1994)) 0 rtltt, Yamamoto [S. Yamamoto, Acta Haem 
atol. Jpn. 20: 163-178 (1957)) Slfltelemen [E. Kelemen et al. , Acta Haem 
atol. (Basel), 20: 350-355 (1958)) i>K £S*ttftjh/htRS£tt, ^^y 

(tpo) t&mibtitiftm&®*\zi:^xmw£ti?>zb&m 

Lfc BSRlCtt, MS. Gordon et al. , Blood 80: 302 (1992); W. Vainchenker 
et al., Critical Rev. Oncology/Hematology 20: 165 (1995) £#flg£ tlfcl^O 

tv^5Mfc^*ll [MS. Gordon et al. , 80: 302 (1992); W. Vainchenker et 
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al., Critical Rev. Oncology /Hematology 20: 165 (1995)] ^^^Tt, Jk 

§t*c-Mp 1 <D&&3LX*\*mm&£ivX^ti [M. Souyri et al., Cell 63: 
1137 (1990) ; I. Vigon et al. , Proc. NatL Acad. Sci. 89: 5640 (1992)] 

0 c-Mp iomii tram* &m&AV!k'm\mmzti, c-m p it 

>^±>**V zS^tvit^ hit, in vitroT^E^^^^Wl-PlSi- S 
Zttf&tiiZtltz (M. Methia et al. , Blood 82: 1395 (1993)] 0 Ztlfrb. 
c-Mp ltt, E*»»**W«5^5R^*«W*^«r*fcU, *<Dmfe£ii 
Z>])tf>hl*. S<a?***tfcTPO-efc9 55i**.b*tfc [M. Methia eta 

1. v MM) o :o»fil:«v^, c-Mpl ]}^>m^m&<omM7y±^( 

»8l¥aiLTOc-Mp 1 tSrflWL/£:^<o^(7)^/V-^ N C -Mp 

1 !J #y KSr*H^o^ n-^fcbfc [F. de Sauvage et al. , MM ; 
S. Lok et al. , MM ; TD. Barley et al. > MM] • iP^T. ffi^Zl^/V-^ 

#^^ttSiS:«£Lfc [Y. Sohma et al. , MM ; DJ. Kuter et al. , MM) 

o *©*&snfc*a£Ji*m¥W*^, m&omitiK m p i d^s/kb, e« 

0"r^TSrffl:*1"5r iSrWtitK^U <?:0>*g** MplH ^TPOtW 
Jitv^o Mp l Dtf^m* TPOH, Xttg*SW»*l«MI:BK- 
(MGDF) t.tWHTl/^o 
[0 0 0 3] 

khTPOB, 3 3 2filOT5y»^fe*9, loWK^V'jBP^D^o 
jfcnf-y (EPO) t2 3%OlR|-tt (50%<£>g®tt) ^fl 5 37^K 

*«B ^ V<t (C^fJ-T^ ^ t 5 CF. de Sauvage et al. % MM ; S. Lok 

et al. , MM;TD. Barley et al. , MM) . TPO^EPOiK^^f Vil 4 
(1(7)^7^^ 5^3fflaSEPOT##$JvC^5o ft*0&t/*a(O^ 

U JSttlCtt?5#*5i6:*4:*H* [T. Kato et al.; Blood 86 (suppl. 1): 365 
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(1995)] e EPOl:#6t5AsniS^!) ^MtWttt. TPOOEPO 
«K^>r^Jwtt±<«#$ix-C^*V^ WiTPO (rTPO) (DEPOm 
K^-f^J*, 2-3f@<£>0^^!) =i^/Wfc&*Pf*3 CM. Eng et al. , Protein 

Science 5 (suppl. 1): 105 (1996)) 0 T P OOfi^^frMS^ffi (rTPOl 
53) tt % EPO^K^W >©*a»bftSKl-f in vitro-e^±H«IB 

«BtttS**r^tPw tSr*1" [F. de Sauvage et al. , mJ}§ ; DL Eaton et al. 
, Blood 84 (suppl. 1): 241 (1994)) 0 TPO^;V#*^«h7-f^li 

>\ -fe!> ^XtfhU*^^fc*tf CM. Eng et al. , MW . w<D Kp< >f 

tftt, WITPOfcifeJWLU 2 H««r«*'f-*J:5ff«U5ft. w*U2, rT 
POl 5 3^ ^KMZO?}) ^^Wt^fcrTPO^l 8- 2 4 «pMlwtt 
UT, 1. 5f*WtV>5*«fflt^atOMAKJ:o-C*Wte>^5 CGR. Th 
omas et al. , Stem Cells 14 (suppl. 1) (1996)) . 
[0 0 0 4] 

yniri/^^H, EPOh7^^b^)C*i8«^in vivoT-»£ii:SJgia 
l*A-CttWbi»"T?*v\ TPO^ li^M^tLTK Xte»r«^flS 
-7h^77>f-i:Wlfc^, r^«^ic#4i-5T pogttii, -15 0, 

0 0 O^fit^ilfc [F. de Sauvage et al. , fflg] 0 fitjg£ftfc^±;g: 

rTPOt, ro#^JrMHi1-Sofc#u »r4S^«ltt, is, 000-30 

ictttHi-STPOOEL I SA£rffli>-c, #M^ffiA*Oik«f "Ctt, ^iST 
PO^tfeS: £ t>*£*lTVV5 [YG. Meng et al. , Blood 86 (suppl. 1) : 
313 (1995)) o 
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[0 0 0 5] 

/^"CWSS$tl5 k%Z-btltz [MS. Gordon et al., StfS ; W. Vainchenker et a 

L, «r»;YG. Meng et al. , Stfig] 0 r<o{ERtt, -60iiiMM*H-y-H;, 
^a*KttlS<0it«[^*ijart-534S x *fe*»«ri£*i-*i:«>ff*K 
g^Wc [MS. Gordon et al. » iMt ; W. Vainchenker et al. , MS ; YG. Meng 

et ai., mm o nii07-?it fa'bm&'j>&ontofrb<DtinLmi>K um$«D 

H6M (meg-CFS) (TPO) m^ftMZ&mTZWW£f£&t: 

W1"5wi:Sr*Lfc [RJ. Hill et al., Exp. Hematol. 20: 354 (1992)] 0 Wen 
dling^^^I^^ [F. Wendling et al. , Nature 359: 571 (1994)] ik/htfc 

K»CDii?Bfclt^<, *lH)R*t5I tSr^LTV>5 [K. Kaushansky et a 
1. , Nature 369:568 (1994); FC. Zeigler et al. , Blood 84: 4045 (1994); VC 
. Broudy et al. , Blood 85: 1719 (1995); JL. Nichol et al. , J. Clin. Inve 
st. 95: 2973 (1995); N. Banu et al. , Blood 86: 1331 (1995); N. Debili et 
al., Blood 86: 2516 (1995); P. Angchaisuksiri et al. , Br. J. Haematol. 
93:13 (1996); ES. Choi et al., Blood 85: 402 (1995)] e rTPOifcfclC 
tgmZfttct hCD34+, CD34+CD41+JWS [FC. Zeigler et al. , MS ; VC. Broud 
y et al. , MS ; JL. Nichol et al. , MS ; N. Banu et al. . MS] , Xttflt 
9k£tltz-?V*1ftU$£ (sca+, lin- kit+) [K. Kaushansky et al. , MS ; FC. 
Zeigler et al. , MS] It, U##*km9ltt\Z-&<£1-Z>. rTPOtt, 

Pfloegg<Z>tBHRIffSr*1- (N. Debili et al. , MS) TPO^tg 
^^ftix^ [N. Banu et al. , MS ; N. Debili et al. > MS ; P. Angchaisu 
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ksiri et al., MA) . r*ife©ffj(,tt, TPO*. H**©l**JU«Wfcfcin 
[0 0 0 6] 

©tt#0*»iiaiC*H-5rTPO©Sb*tt. ««-C*>5. rTPOIi, 

jftftBgsSl^fcSWfcl- 5± 0Mm-tZ> CFC. Zeigler et al. . MA ; VC. Broudy 
et al. , MA ; JL. Nichol et al. , MA ; N. Debili et al. v MA) . 
5 4N~1 6N©fg»tt$r^U 6 4NRt/l 2 8N©{g 

ft*t>» in6>©#«#t»l-*aS*i5 CN. Debili et al. . MA) . 

U iL/h««ffiig*ri§ifi I t J i-*«C-t.5«t?tcm^5 CFC. Zeigler et al. , MA 
;N. Debili et al. , MA ; ES. Choi et al. , MA) . %<Di. 

SUfi-CfeSrt^SnTV^ CES. Choi et al. . MA) . 
10 0 0 7] 

rTPOIt itJkMIEMfCje^fflLT. E«*$Mfc*B**- 5 «t 5 fcA*. 

^Ett*»J*Tyfe-f-eH:, 1L-11, kit !)#^K (KL) XteEPOd* 
, r TPOfcftSftttfcflUBU I L-3&U«I L-6*s, ^iJPWiC^LT, g 
&*MKilH&roj8tt&llW1'S (VC. Broudy et al. . MA) . t YUW$m&L 
7-y±4-?n, IL-3SIFIL-6I1 t TP 0\Zttmtfy\~&&-fZ>t> i . KL 
tt, rTPOtS*6!)l:^t5 (JL. Nichol et al. , MA ; N. Banu et al. 
„ MA ; N. Debili et al. , MA ; P. Angchaisuksiri et al. s MA) « ±12*0 
iM Y%4-s<nb%^ r TPOO^*fifc»flHftlc||J»1-* , b©W:*«"C*)5. 
[0 0 0 8] 

rTPOfOS«l©ff55li> TPO#, ©BH«3R?!llc5E6t,KiU#i-4rt* 
fc*fcl*S-f5. E PO<D#ftTTii, rTPOIl t KD34+=> P=-7yt 
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h (BFU-E) OJgfigSrffiii-t-Sr t*S^SixTV>5 [M. K 
obayashi et al. , Blood 86: 2494 (1995); T. Papayannopoulou et al., Blood 

87: 1833 (1996)] 0 rTPOO^ HSifitttt, GM-CSFMKLl: 
E8x*L> BFU-E^n^St^^t^^^S [M. Kobayashi 

et al., ffim o JPXT, rTPOli CFU-EHI«bt, TPO^ 
, ®mRTf&mm#&mmmfoOW%\Zttm?%Zb*7F-r (M. Kobayashi et 
al. , mrtg;T. Papayannopoulou et al. , llijjt) 0 t^t, E P 0<D^l£T~CI± 
, rTPOte, 0lk&Mj&\ZMLTiv!(b&1&fc%\t\ Lj6*U in vitroT'COIE^ 

[0 0 0 9] 

^/W, 1 0ffiFfc^#*^lS*DS:^jBi"5 [EF. Winton et al. , Exp. Hematol. 

23:879 (1995); AM. Farese et al. , Blood 86:54 (1995); KH. Sprugel et al 
., Blood 86 (suppl. 1): 20 (1995); LA. Harker et al. , Blood 87:1833 (199 
6) ;K. Kaushansky et al., Exp. Hematol. 24:265 (1996) ; TR. Ulich et al., 

Blood 87:5006 (1996); K. Ault et al. , Blood 86 (suppl. 1): 367 (1995); 
NC. Daw et al. , Blood 86 (suppl. 1): 5006 (1995)] 0 r T P 0<DZ<D%t%:\* 

&&<DmX\Z£Z CK. Ault et al., KM] . r©»*te*fTl/C, It&RXfB 
mOM%X*<DCFU-MK\zmtihftl%%\l&hZ> [AM. Farese et al. , frtt ; K. 
Kaushansky et al. , fiftS ; TR. Ulich et al. , fjjg] • r TPOS4KW5) 

tv\ rftkft-^jffjitt* ©K#*?0Jc»i-STPO^i||atRtfj« 

, t? L*E**«rB*ettK*6*»T*r i^^$tlTV^ [NC. Daw et al. 
, ftlft) o rTPOa#a©E**»»"C4i:5. (RBC) Xligjfa* 
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(WBC) m±\ZM^Z^Mte®MttWmX»h% 0 U6>U rTPOli jE#^ 
**TMu BFU-E&t/CFU-GMCDfcti, C F U- E tf>SSfi# i C 

[K. Kaushansky et al. , , 7*yif^tt»^CFUSrlt*tfc [AM. 

Farese et al. > ffl#i) o 
[0 0 10] 

*£*rO»**Wr*fc1"€4V\ in vitroflHWCtt, rTPO^\ jtuMStt 

^UTl^5 [G. Montrucchio et al. , Blood 87: 2762 (1996); A. Oda et al. , 
Blood 87: 4664 (1996); CF. Toombs et al. , Thromb. Res. 80: 23 (1995) ;C 
F. Toombs et al. , Blood 86 (suppl. 1): 369 (1995)) . rTPOtt, jk/hS 

dSjE*©4 — 1 OfgP"C&ofctf -CSi, S«$ttfcr i*SftV\ in vivolh& 
ffi^T^t, r T P OS^OJiL/htE U^</KO±#tt, iL/jN«»#ttJ4L^ffi©ii 
lD^tt«BBff,-Cai>5r i£^t (LA. Harker et al. , gftft ; CF. Toombs et al. 

> mm o :tt^fe*(l r TPOk:i6Jli/>«BB4©«l«tt, Jh&tfMte 

[0011] 

jk/htEa^^«j«nr*5tfs c -Mp i xt^TPooia^-. Mwc<tb^5tik^?y 
K#i-s*<oa(i*tt* c-mp ix^TPo^-fti^ae : f^<^^^^* 

aaiCioTHtftBEStia (WS. Alexander et al. , Blood 87: 2162 (1996); 
FJ. de Sauvage et al. , J. * Exp. Med. 183:651 (1996); AL. Gurney et al., 
Science 265: 1445 (1994)) e l^1"*l£>*&fc, lM^«»<0 8 5 ^ 9 0 %<D»]fi5> 

»tt4:*i-. rttboy s/^r^ mm (ko) ^oi>ra^^*xfc^S"t?<o 
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fl^S. U^L, TPOXlic -Mp 1 <D\,^-ftifrtf/ y^T? h ^ftfc-v?* 
-CD, g^IfcffMStt£#-f ^©te'DIH' r-#fV ( I L-6, I L- lift 
tWMMSH^) <OS4ii, Jh/h«**0-t^*r©JW«*a< CAL. Gurney et 

ai. . mm o -tut, rjifeow Fjj'f^, ^wik/hts^fstt^^s-r 

5©l:TPOX»c-mp 1 Lfctfot, g&lfc&tfjfc/MKoS 

[0 0 12] 

TPOXIic-Mp \!K&-*V*b. E^^^t^P)©CFU-E^ (C 
FU-Meg) ©Jttfctt, g&$gtyBift&09ri*, tfiRfcJtuc Mfoyy? 

ffl1"2>r inx.T, #*«i:#»«toS*OJIWEWB'b» TPO 

Wc-Mp l JvtTt) hTVXX'mjKp-fZ [WS. Alexander et al. , fitlS 
;K. Carver-Moore et al., 88: 803 (1996)) . 1r^-X(OW9U^b<omWM^<D 

r©«'>ii, tpo^ *s*-p><, #%\zijL%i<D£m&mmmmzim-r2) r t 

£*-fo itJkcO^^-e<DTPOftr/c -Mp 1 OBS-S-tt, AA4+Sca+ 
^fr^ttJ&fcffl-CWc-Mp 15IS»^atffiiii-5 [FC. Zeigler et al., 

mm) . rofttsi6«j*#i»us*an*i"t-sTPoo3a*H:, tfcii ltsi 

MK»ia©iejitC:ttgj^SL-5 5rt^1- [E. Stinicka et al., Blood 87: 
4998 (1996) ; M. Kobayashi et al. , Blood 88: 429 (1996) ; H. Ku et al. , Bl 
ood 87: 4544 (1996)] „ rtlft, TPO^in vitroMtNCin vivoTWjfcjfcJ^ 

[0 0 13] 

##£1- Z>Z t^S^^BW^$^^TV^?) (TP. McDonald, Am. J. Pediatr. Hema 
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tol. /Oncol. 14:8 (1992) tC«R] . T P O^gftE L I S ARX^m^MT y 
■fe-ffi, TPO^;v»/J«tHi:±#l, »ic<6T1"5- tSr^ttft 
IgLTl^£ [JL. Nichol et al. , StlSs ; EVB. Emmons et al., Blood 87: 4068 
(1996); H. Oh et al. , Blood 87: 4918 (1996); M. Chang et al. , Blood 86(s 
uppl. 1): 368 (1995)3 . L2»U *Jh«#l*fctt*ft 0 , TPOI2, C^W"< 
;W-Ctt*<T, jfc/hffi*tJ:oTfll«Stt5±5fcAA.5« de Gabriel 

eXWennington^ctoTSlED^ffi^l^tt [G. de Gabriele et al.', Br. J. Hae 
matol. 13:202 (1967); G. de Gabriele et al. , Br. J. Haematol. 13: 210 (1 
967)] , Z<D'&, KuterXIffiosenbergidioTfltBSllfc (DJ. Kuter et al. , 
Blood 84: 1464 (1994)] #\ fobl&LWL'Pftr* ^MZ^bU^U^h 

jg^tS^tlCiot, »«TPO^/i/(OESSttW«'Sr^Lfc. £5iS¥"T?tt 
, jtL/hSa^ffi^^^fcfettSTPOmRNAU^Wi, T P O W^Sr^ft < 
ifclOf»±#S*Tt±#LftV^i:^SBE$nfc CPJ. Fielder et al. , Bl 
ood 87: 2154 (1996) ; R. Stoffel et al. , Blood 87: 567 (1996)] 0 iO&T, 
T P O^rng^y y?T? ih'h 
«*KJ;5TPO££<0Wttt£K-f 5 (FJ. de Sauvage et al. . MA) • %X. 

ffl-r^^ji, fafrmz£mmx*hzk<D&wL*m<mttttz>* ^mit, tp 

0**l*HW* (Kd : 10 0~4 0 0pM) TiS^U TPO«rBMXLa>o#* 
1"5 CPJ. Fielder et al. , ttft] » c-MpWy^T') 0>ifa./h 
TPO^ff, £ji&Ov*;*fc:J:aTPO<0* y 77^11 Sr£ 
m^ VXlZ^T&gkZtltzOX*) 5ffiF»0 CPJ. Fielder et al. , «f«] . C 
TPO^U77^\ c-Mp 1 Sr^LT^iL/htgco^^i 
ot^$n5:t5:/Tto gWilt *«TPOU^vSrW»1-5©lcft»l 
&*fc1-TTflttfcifca. rtttt, NF-E2te^H^i^R&^fc5ITPS*t 

4TPOU^/W^i-5tO«*lCioTK#ltblxS CEVB. Emmons et al. , 
JW*§;RA. Shivdasani et al. , Cell 81: 695 (1995)] 0 J&tttt«HML LfcT P 
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TPOSr^-f-Sr tS:^LTV^5 (RA. Shivdasani et al., Blood, fift (19 
96)] o LtztfoX, I TPStfNF-E2yy?7? b^**G>*SS!l4, & 
W^©TPO©8^fc, T P O i^/PfcWtt 1 5 5 w 1 5. 
[0 0 14] 

*©«^tt*«*H\ rTPO^ tlfWStniNKtnrMilftl: 

itt*efffl"t?S#Lfc^!>^"ett CP. Leonard et al. , Blood 83: 1499 (1994 
)) , rTPO^)0ftS4H *^»*Olfc*kJt*L*:i:#, Al/MR*TjR 
cofi«g&!g«-r5 title, At/jNSEiaS: 1 0-1 2 B^frtz (GR. Thomas e 
t al. „ KrlB ; K. Kaushansky et al. , ftrIB ; MM. Hokom et al. , Blood 86: 448 
6 (1995)) o v$XOm&Kmto* J ?A'Vftbtl1t [GR. Thomas 

et al., o ^^^^Ifftt-BJIR^tt^r/^tt, rTPOtt, *T^^S 

££««U jliuJ>«Htt*2^33ill||*»5ri*iP**t-CV^a [GR. Thomas e 
t al. , ffir»;K. Kabaya et al., Blood 86 (suppl. 1): 114 (1995); G. Molin 
eux et al., Blood 86 (suppl. 1):227 (1995)) 0 ffiS5Ett^Rg|tLfcT*yif 
^rTPOOft^li, jfcL/h«0«Sr3aw#ai), 4 0, 0 0 o*W^jii/htE 

*Tj£*rR^7E [Am. Farese et al. , J. Clin. Invest. 97: 2145 (1996); KJ. 
Neelis et al. , Blood 86 (suppl. 1): 256 (1995)) 0 tt5^lCRP*tt«-tt, 

SSr^lCESv^c [AM. Farese et al. , S&ffi) • rjx6©*ra*tt*fc 
ttfc, lO(D^^, rTPOft, S5EttB8*tbfc, #B»*-C#:»FLfc^ 
^^Xtt*/^03fcJilH*K, fa&»*#^ofc£*£LT^S [KJ. Neelis e 
t al., ftlSJ ; WE. Fibbe et al. , Blood 86: 3308 (1995)) 0 r.O£»lMZ>SS 
ft, 3p«»-C*>5*s, SJEttflMtli, in vivo-ecr)TPOffittiC^F^T&5S 
jfafiXtt*rt«»Srtt*L5 5^r«tt* s *)5« rn£r£tt#5J;5K, rTP 
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MtmmzttLX, fflb^HgJliOSftS^/i^ofc (WE. Fibbe et al. , MM] 
o ro^mii, &K$*LfciRl££Htt, e»*«rB»ISfcB:*tf'bo©, TPO 
tt, ScJEtfjS&l* $ ttfc'frMT-co - ft b ©UMHBI& lea* L Xtt b 4 4>o fc d 

[0 0 15] 

WSC-f-ftT, RBCS0 5 WBClia©WE*Jtl3iSr4D5 (K. Kaushansky eta 
1. , BUfis ; AM. Farese et al. ,. gfj#| ; K. Kaushansky et al. , J. Clin. Invest 
. 96: 1683 (1995)) . #t>*lHiaJC»1-5 r T PO<D^mt, G-CSFO^: 
ftfcttiD&^fcSr t^^T^S [AM. Farese et al. . fljjf] „ itlb<0 

o 

[0 0 16] 

jE«««*t1MISi«$nfcili*t©WC©r TPO©8b*©*vM4, 
»J«»ttK:&i:s^>*-fy**©«ftlcJ:S»riBtt#*>5. EPO, G-C 

"TtBttaS&S (K. Kaushansky et al. , iftJi) „ jEST^ 9 * Tii, Z.tlbWJ 

*0MW**ftV\ in vitro*jk«»)SS:$iJ#-t5fc»ro 

rTPOtEPOt©±IS<Dffimte*BS^l-J:or8#ttbtL5 [ES. Choi e 
tal., tfsm o E»g#:^bcOjtjfeS-?©S^'t, N r TPO©#m?iJ^I- 
S*ISr*fcL,5 5r. ttHI^HT^S CAM. Farese et al., «F») . 
[0 0 17] 

±iero»)!fe-?<DJJF3S-e, rTPOte, 1 4~2 8 Bffl&$-£iltzti\ r.*US, 
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Sft-efcir tiSftifi^^HTVS [GR. Thomas et al. , HMD . rcD$;£!4 
, rTPO©m Aa«V^WB^J:5Rr«tt**>5 [GR. Thomas et al. , 
; ] o lixtt, =>WHbr TPO 1 5 3<D—®&5-tiK ZOfffrX- 

10 0 181 

t h©ttftcWM»fe0tO»©8*Mu rTPOiJit M!l*5l*3]il>h*K£fcJM 

«i-5r.iSr*i-. fsiftttft-en. *ft#cft^«feoi(rK o . 0 3~5. o 

/ig/kg-Cl 0 BI«JttBa#$nfc, PEGffca»o»*»»<BrTPO (MGDF 
) *S, WlgjfD./h«l"</KOftS54fflF<D±#^±Cfe [R. Basser et al. , Blood 
86 (suppl. 1): 257 (1995); JEJ. Rasko et al. , Blood 86 (suppl. 1): 497 ( 
1995)) „ m&\Z. r TPO©-@£-££SttfcS*tt:, lfe/HKU-<;K73 4fg<D 
±#^foofc (S. Vaden-Raj et al. , Stimulation of megakaryocyte and plat 
elet production by a single dose of recombinant human thrombopoietin in 
cancer patients, (1996)) „ Wft<F>W9LX\ ifc/MgOitfluWu 4BI*T' 

iz&mzti. *<D&mi 2~i6 mzx-*&m*zti&. «&Ba«stt(4. £ 

<#£$ivi\ fir* l x i 0 6 /jitii9ffiv^Jii/JvtRU"<^ftiiSix 

fttCO, Jk/J^«i|SPtt**tt, ^<«**H**»ofc. ZtUt, TP OAK t 

f>itfcPEGftrTP0153 (MGDF) fi, fk^iS?fe«OJil/J^ftT^©S 
it£r$li£1~5:: t^^ftTV^S (G. . Begley et al. , Proceedings of ASCO 15 
: 271 (1996); M. Fanucchi et al., Proceedings of ASCO 15: 271 (1996)) „ 

fmmhmm^.xmt>btiittm , tpoh umm, 

m&%W<VWmmmi®!&hW:±-tZ> (S. Vaden-Raj et al. . fljJi) . Z<D'&% 

ommt. r t p ofrtnmmmt lt«a*> ozzt 

[0 0 19] 



-17- 



^ >v*-|4 % IL-2 (b&tfggO (Hatakeyama et 

al. , Science, 244: 551-556 (1989); Takeshita et al. , Science, 257: 379-3 
82 (1991)] , I L-3 [ltoh et al. , Science, 247: 324-328 (1990); Gorman 
et al., Proc. Natl. Acad. Sci. USA, 87: 5459-5463 (1990); Kitamura et a 

I. , Cell, 66: 1165-1174 (1991a); Kitamura et al., Proc. Natl. Acad. Sci. 
USA, 88: 5082-5086 (1991b)] . IL-4 [Mosley et al. , Cell, 59: 335-34 

8 (1989)] % I L-5 [Takaki et al., EMBO J., 9: 4367-4374 (1990); Taver 
nier et al. , Cell, 66: 1175-1184 (1991)] , I L-6 [Yamasaki et al. , Sc 
ience, 241: 825-828 (1998); Hibi et al. , Cell, 63: 1149-1157 (1990)] , 
1L-7 [Goodwin et al., Cell, 60: 941-951 (1990)] , IL-9 [Renault 
et al., Proc. Natl. Acad. Sci. USA, 89: 5690-5694 (1992)] , H«8fr-^ o 
y r — iyziu=.^mm^ (GM-CSF) [Gearing et al. , EMBO J. , 8: 36 
67-3676 (1991); Hayashida et al. , Proc. Natl. Acad. Sci. USA, 244: 9655- 
9659 (1990)] % mn^v~-mMm^ (G-CSF) [Fukunaga et al. , Ce 

II, 61: 341-350 (1990a); Fukunaga et al. , Proc. Natl. Acad. Sci. USA, 87 
: 8702-8706 (1990b); Larsen et al. , J. Exp. Med. 172: 1559-1570 (1990)] 

, EPO [D* Andrea et al. , Cell, 57: 277-285 (1989); Jones et al. , Blood 
, 76: 31-35 (1990)] N 6jh*SlfiSB-?- (L I F) [Gearing et al. , EMBO J., 
10: 2839-2848 (1991)] , yfy^Xf^yM (OSM) [Rose et al. , Proc. 
Natl. Acad. Sci. USA, 88: 8641-8645 (1991)] MX$\Z7* 7 

[Boutin et al. , Proc. Natl. Acad. Sci. USA, 88: 7744-7748 (1988) 
;Edery et al. , Proc. Natl. Acad. Sci. USA, 86: 2112-2116 (1989)] , J&g 

(GH) [Leung et al. , Nature, 330: 537-543 (1987)] , 
ttft^HttH^ (CNTF) [Davis et al. , Science, 253: 59-63 (1991)] £ 
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[0 0 2 0] 

/l— T'itLSZ (J85£t-ttNicola et al. , Cell, 67: 1-4 (1991) Z&m&ftt- 
V\) . !J*n tfa:?- (EPO-R) 
X»«ltaS|t3«3=-JW»B3-fS*# (G-CSF-R) *US* -f V 

j(S2#B:> ^t>ty% aV7=L-y hX'hV , 4 4 6%®# (IL6 

-R) , mLJ^9uy7-*J=v~-MWM : f-$.®ft (GM-CSF-R) , 
4>f — uy(**s3%mto (IL3-Ra) ^©ftfc©, <M htf'T ^g^tt*- 
/<7rS !J— ©^^-SrS-&-f5. rilbflat^syHi, ftv^Iftttt* 

3$©1M h*^yg*flc©-Jl, fllxfil L-3-R, IL-5-RWGM 
-CSF-R«53«SOaf^=? hK*tU*iOb-f^as? h£©Fa^ 
©■^TD-AflclCtoT^SixS (Nicola, N.A. et al.. Cell 67: 1-4 (199 
1)] . 

[0 0 2 1] 

mp 1 ft^A Y%-<(>%.mW*-'<-77 $ y-©-MT-fe^ES!ltt, E?UW 
IrH4 (Gearing, EMBO J. 8: 3667-3676 (1988); Bazan, Proc. Natl. Acad. Sci 
. USA, 87: 6834-6938 (1990); Davis et al., Science, 253: 59-63 (199DS 
Wigon et al., Proc. Natl. Acad. Sci. USA, 89: 5640-5644 (1992)] . RXf 

[0 0 2 21 

-=r£*c-mp 1 ©$H^n — ^^^PjttS^Hfc^^^ME^Ji*, -© 
tri/Wgtmv>*M h*-f ^g*#:i:ISiaT?*»5wt*We>!9»KLfc. iWlSfl- 
K>W 4 6 5©7 5;KSS«rtU *H^ix4ffl©fl5S^i%#* ixfe'> 

*r>f ytttz -i(D-t7* h't^yt, n^sd-^ vmic^^ k 

^^v©»ZE©*f— 7i:tr«j«$HTi^. !>^Ktt^-ttT*)5»ia^K^ 
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h%> [Vigon et al. , Oncogene, 8: 2607-2615 (1993)) , Lfc^ot, mp 1 
[0 0 2 3] 

-7?;*mp 1 t^Lfct bmp 1 P <fc CDltigUi, 2»S£>* « 

#tf>*>-£5„ tt^JllfcmplSm 9 l%<a7 5/®^H4£^-f« 

^ixfcTt^-W-o-CfcSr. t^^^tLS [Vigon, #1*1) o 
[0 0 2 4] 

-^roitjkS^frwffittftd, i#fitro$iJ$L #{fc<affliSt fc&omm, RxfT 

Libol et al., Proc. Natl. Acad. Sci. 248: 378 (1993)) 0 V #>h"f&&l,tz 

(epo-r) *mmt-tz>^4 yzj >-s«ffir*f-r5*y^o-^-/^ 

#<D#jtt, HE^H^rFfg 9 6/0 3 4 3 8 9&* ( 1 9 9 6^2 8 B^M) 

<Stt#, S«5EPO!J^>'KJ:«)iRl3~4«a«»V\ 
[0 0 2 5] 
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[0 0 2 6] 

«8Slr±«3, E««tL<tt J t01»B*MaSr^-t-S3tJtilBliao»«» 
[0 0 2 7] 

3tJh**B»^-/<-7T5 9-©*»(**riii viwett#**ft, SfcfcS 
[0 0 2 8] 

1M hWV7-r/<-7r5 y-SSfr [Nicola et al. , Cell, 67: 1-4 (19 
[0 0 2 9] 

*5SWOB«jtt, S*lCg<$Vvt, |ft!)^K02« (1 

oo) ffiffijirt, ff*L<tti« do) ««rt!lv^ft*«jiSttt*i-«, iftjta. 
ttffc-fsr fciciorawtsiis. $?£L<fi, wstiHi h p (t 

PO) *##*JSttflr*-*::©tt#H:, 7=*-* h0t#t#U #*L<tti*?l 
Iftfflc-mp 1 , <fc«9$?£ L<iifc h c-mp 1 Sr^tP h n >/J?tK^^vS^ 
#*«ttfl:1-$. S*« «Si#tt\ I g GftflTO J: 5 4SE*ft©tlt*"e*>*r. fc 
jSWif^*te7 7^ f h©T =*=•;* htfttttt, Fv, ScFv, Fa 
b, F tab' ) 2 77^ VHit>£ <k9> ^TJK^-f-aWMUftStflctfi* 
I"*. ^f>©77^yMi, F' XliFclW, Tb^v- 

mm tt<«Fc if znt-tzzomomm t w& ut j; v\ as 
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fiL4v«3bot ik\ c -mp 1 *Sttfti-5ft*tt*a«ttt, 1 2 E 1 
0, 12B5, 1 0 F 6RXfl 2D5, 3fet;{C|WDttlCOV^-Cj*ll$*fc-t©JI 
^#:©»*>P>S{ftl5o c-mp 1 C*M*5#**7=f=* Kftftii, Abl, 
Ab2, Ab3, Ab4, A b SXtfA b 6 frbftZ>m>bmttn<bft. Abl 
~Ab6i4, ^ft^tx, VHXtfVLKSrffU #VHMVL«it *MI#7 
S/ffiSffiJOKioT^ltStlfc. CDR1, CDR2WCDR3 i£tttt£>*l 
fc, $Bffittifc5£&& (CD R) ©T5/KEWS:Wi-5* J x Abl~Ab6©# 
VHSVVLiTO#CDR©7 5 « 1 IC^I". 

[0 0 3 0] 

[*2] 







St, I 




Abl: 


VH CDR1 


VHCDR2 


VH CDR3 


DNA 


(SEQIDNO: 1) 


(SEQ ID NO: 3) 


(SEQ ID NO: 5) 




(SEQ ID NO: 2) 


(SEQ ID NO: 4) 


(SEQ ID NO: 6) 




VlCDRJ 


VL CDR2 


vl cdw 


DNA 


(SBQ1DNO: 7) 


(SEQIDNO: 9) 


(SEQIDNO: II) 




(SEQIDNO: 8) 


(SEQ JD NO: 10) 


(SEQIDNO: 12) 


Ab2: 


YHCDRI 


VH CDR2 


VH C 15 * 3 


DNA 


(SEQIDNO: 13) 


(SEQ ID NO: 1 5) 


(SEQIDNO: 17) 




(SEQIDNO: 14) 


(SEQIDNO: 16) 


(SEQIDNO: 18) 






VlCDR2 


VL CDR3 


DNA 


(SEQ ID NO: 19) 


(SEQ ID NO: 21) 


(SEQIDNO: 23) 




(SEQ ID NO: 20) 


(SEQ ID NO: 22) 


(SEQIDNO: 24) 


AW: 


ygCDRl 


VH CDR2 


VH CDR3 


DNA 


(SEQ ID NO: 25) 


(SEQ ED NO: 27) 


(SEQIDNO: 29) 




(SEQ 10 NO: 26) 


(SEQIDNO: 28) 


(SEQIDNO: 30) 




YL CDR1 


VLCDR2 


VlCDRS 


DNA 


(SEQIDNO: 19) 


(SEQ ID NO: 21) 


(SEQ JD NO: 23) 




(SEQIDNO: 20) 


(SEQ ID NO: 22) 


(SEQ ID NO: 24) 


AW: 


VHCDR1 


YHCDR2 


VH CDR3 


DNA 


(SEQIDNO: 25) 


(SEQ ID NO: 31) 


(SEQIDNO: 33) 




(SEQIDNO: 26) 


(SEQIDNO: 32) 


(SEQIDNO: 34) 




VLCDR1 


VLCDR2 


VLCDR3 


DNA 


(SEQ ID NO: 35) 


(SEQ ID NO: 21) 


(SEQ ED NO: 23) 




(SEQ fD NO: 20) 


(SEQ ID NO: 22) 


(SEQ ID NO: 24) 


Ab5: 




VHCDR2 


VHCDR3 


DNA 


(SEQ ID NO: 36) 


(SEQIDNO: 38) 


(SEQIDNO: 40) 




(SEQIDNO: 37) 


(SEQ ID NO: 39) 


(SEQ ID NO: 41) 






VL CDR2 


VL CDR3 


DNA 


(SEQIDNO: 19) 


(SEQ ID NO: 21) 


(SEQIDNO: 23) 




(SEQIDNO: 20) 


(SEQIDNO: 22) 


(SEQ ID NO: 24) 


Ab6: 


VH CDR1 


VHCDR2 


VHCDR3 


DNA 


(SEQIDNO: 42) 


(SEQ ID NO: 44) 


(SEQIDNO: 46) 


9 V* if ft 


(SEQ ID NO: 43) 


(SEQIDNO: 45) 


(SEQ ID NO: 47) 




vlCDR' 


VLCDR2 


VL CDR3 


DNA 


(SEQ ID NO: 48) 


(SEQIDNO: 50) 


(SEQ ID NO: 52) 




(SEQ ID NO: 49) 


<SEQIDNO:51) 


(SEQIDNO: 53) 
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[0 0 3 1] 

a», adp, jt/JvtESr«ttfl:-r«t>o*fi^+ 
S. 4&^tC«tt), *»c-mp u^^hKWi Jh/MRSriSttffcL*^ 

[0 0 3 2] 

[0 0 3 3] 
[0 0 3 4] 

1. £tt 

[0 0 3 5] 
[0 0 3 6] 

rr 3*=^ hffiftj ( a a b ) ft, Wh*^ ^j*-/*-? r 5 y -g^&ic 

£DT=*-^ htrCfrtt, f&SeiSftoKfi, MfcS-^T* i#unvivoy#^ 
KO*ftK:«l,via>, XHt2*f (lOOf) «:T06*V^I*-e» 
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[0 0 3 7] 
[ 0 0 3 8] 

T-fc5o 

[0 0 3 9] 

ttB*S©St#fcL<H:*075^ VhcD^ftJ;!? 2~50 0»fcJt*3*T*> 

£oTM£$;Jx5o Marks, J. D. et al. , Bio/Technology 10: 779-783 (1992) 
(2, VH3W«VLbV'f><OV+7y^K:j:5iWW4ria»SrB*L-rv^. C 
DRRXf/X\tm&^mmOy>^M.^^W.^t, Barbas, C.F. et al. , P 
roc Natl. Acad. Sci. USA 91: 3809-3813 (1994). Schier, R. et al. , Gene 1 
69: 147-155 (1995), Yelton, D. E. et al., J. Immunol. 155: 1994-2004 (199 
5), Jackson, J. R. et al. , J. Immunol. 154(7): 3310-9 (lggsj&tfflawkins, 
R.E. et al., J. Mol. Biol. 226: 889-896 (1992) \Z i. oX&MZtlT^Z. 
[0 0 4 0] 

1-5, &mi&&mmm?5?>'<9W\z^x<o&i&#}ftmmxibZo 

oftD-J h*^ RXimRKDtfV K 
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juajw**/i^t^ (fsh) , f?ytmm*/i'*r> (tsh) stfit 

ftMi&ft^y (LH) ©±5*«*>v-**K*/i'*:>\ igjfWifcftH^ Jfffilcft 

(TNF — a St/TNF — b) , S:*?HB#tMt 9^t£RMtt^/^e^ 

SS^y^K, •I'ytfy, T^t*>\ jfatrt&JfcKB-?, -fvf/yy, ng 

F-bOip^WSfiKftH^-, iM^J&ftH^ TGF-aMTGF-b©± 
5 *»KC*tt>*ftH-T- (TGFs) , -f^y>HW«H-7-lftt«I, 
ntfcnf-y (EPO) » -fi-RSttH*, ^^-7xny a> bStfg©i?« 
-O-^ — 7id>, ^D7r-^CSF (M-CSF) , iS«^n7r- 
v'CSF (GM-CSF) SlFIfiSCSF (G-CSF) W «t 5 * => o =•-* U 
(CSF) s hoyt:#ify (TPO) , I L— 1 > IL-la, IL 
-2, IL-3, IL-4, IL-5, 1L-6, IL-7, IL-8, IL- 
9, IL-11, 1L-1 2©i5W^~ (1L) . L 1 F, SC 

F&tfk i t y ^>-K©i5*^©«feo^y^<^KH^^$tL5. 

[004 1] 

*»J-§g#J [4, *W»#T*tt-5rife^{CffiV>btv, WSXWS K^^SrUf 

-77^-w^-at^w, -»o«Sf^Hjii-5ti^w«^st 

fflSSSBSSfrffc?. [^Jx.tiNicola et aL, Cell, 67: 1-4 (1999)Xt5Skoda 
, R.C. et al., EMBO J. 12: 2645-2653 (1993) $r#JS$ilfcV\) „ SILT, £ 
ft6©g^fttt, -T^-n^y (IL) X14=D^-fiJ»S^ (CSF) T 
&5. ^-^-7 7$!)-©^^-ti> IL-2 (b&tfgSS) (Hatakeyama 
et al. , Science, 244: 551-556 (1989); Takeshita et al. , Science, 257: 3 
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79-382 (1991)) , I L — 3 (Itoh et aL, Science, 247: 324-328 (1990); Go 
rman et aL , Proc. Natl. Acad. Sci. USA, 87: 5459-5463 (1990); Kitamura 
et aL, Cell, 66: 1165-1174 (1991a); Kitamura et aL , Proc. Natl. Acad. 
Sci. USA 88: 5082-5086 (1991b)] , I L — 4 (Mosley et al. , Cell, 59:335- 
348 (1989)) , I L-5 [Takaki et al. , EMBO J., 9:4367-4374 (1990); Tave 
rnier et al. , Cell, 66: 1175-1184 (1991)) , IL-6 [Yamasaki et al. , S 
cience, 241: 825-828 (1988); Hibi et al. , Cell, 63: 1149-1157 (1990)) , 
IL-7 (Goodwin et aL , Cell, 60: 941-951 (1990)) % I L-9 (Renault 
et aL, Proc. Natl. Acad. Sci. USA, 89: 5690-5694 (1992)) , Wt^?* 
y T —-yziu=L—mW&l' (GM-CSF) (Gearing et al., EMBO J. , 8: 36 
67-3676 (1991); Hayashida et al. , Proc. Natl. Acad. Sci. USA, 244: 9655- 
9659 (1990)) , WSL^^^-WSm^ (G-CSF) (Fukunaga et al. , Ce 
11, 61:341-350 (1990a); Fukunaga et al. , Proc. Natl. Acad. Sci. USA, 87: 

8702-8706 (1990b); Larsen et al. , J. Exp. Med. 172: 1559-1570 (1990)) 
x EPO [D' Andrea et al. , Cell, 57: 277-285 (1989); Jones et al. , Blood 
, 76: 31-35 (1990)) , SlfoSPlSa-?- (L I F) (Gearing et al. , EMBO J., 

10: 2839-2848 (1991)) , ^^ay^^VM (OSM) (Rose et al. , Proc. 
Natl. Acad. Sci. USA, 88: 8641-8645 (1991)) , MtflC:/n y ? ^>\^-f^> 
S^fr (Boutin et aL , Proc. Natl. Acad. Sci. USA, 88: 7744-7748 (1988); 

Edery et al. , Proc. Natl. Acad. Sci. USA, 86: 2112-2116 (1989)) , J&fi 
*/we>- (GH) (Leung et al. , Nature, 330: 537-543 (1987)) % 
*«ttS^ (CNTF) (Davis et al. , Science, 253: 59-63 (1991)) RTIc 
-Mp 1 (M. Souyri et al. , Cell 63: 1137 (1990); I. Vigon et al. , Proc. 

Natl. Acad. Sci. USA, 89: 5640 (1992)) Iznt^^W^^i'^ *K 

[0 04 2] 
[0 0 4 3] 
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, t h ejk^fE^E^tttettc (cmk) fcov*?®ttJiuNfMAr?'t'f (StG 
p i i b n i j tc i o ran* $ n 5 Pi o t?<ojk/h«*ffljia*ffittJST ? - t-f <£>f§3i> 

fttfEfc^SMMSi* (DAM I) |r*s»tS(ff»ft©J|»S:a-&-f5**4Tyfe 
[0 0 4 4] 

-a-Ufc^- KE59©5Eai-iS«*DNAll?0«:3e«*-J-5. L 
[0 0 4 5] 

DNA*. *y^f KJ-»^4DNAK:l»fpprtBtC»-g-*ll«4» ; ffi?iJ«©C¥ 

^$Jx5DNAie?iJ^ RSU $HBtey-^-©*&B:, R&U fr-oWl* 
ftv\, j^**iWR«Mt-cott^ioril**ii5. *©J:5fcaWfc 
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mommc&oxm^. 

[0 0 4 6] 
[0 0 4 7] 

*.« r^Klsmfrj AV tBKfe&mi&i ©«fc5*fflffit4, S#J©£I1«, a 

nc«iBxtt^**ttStt**-rs, £&£HLfc^i4, -a^^^So wife* 

»S&&**H3ii3»£-tt:, XMfrbm bfrXh* iStottS. 
[004 8] 

ry?^.? kj (4, afiufcSKie^wi-s, i#tttiftRi-«attDNA 
5H--e*9, ^X^&i> , /tL<(4^^ff^o/x(4^t- 

[0 0 4 9] 

DNAlcH^-fStf © rMMNRffifcl DNAf2W©-J£©«MKH:» 
i£-C©^ffl1-5IC-rtViV»^^i5, DNAWW!) Vg^^x/Wg-g-© 
SS*k«J»rSr**i-5. -t© J: 5***14, rftjRjt^K** U7~t?j fcPftfii 

t if tfix 2. #g#J * D N A E?iJ SrWM* 5. JB ^ ft S fciH RRS 

©, wuftiMf^^icufcHi^-eo^Wfefr^v^feiia. $ijr* 
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•5. «fLT, ifol Mg<^^7^.5: KX!iDNA77^ ^ h£> 2 0 *t 1 

o©DNA77^ > h<Dl$A%mf 5 4 5 !::&•£> £>£rR^-C4v\ SU^iaiE^ 
ft&vMl'K 7'^n , ©ifti!i > 5' l&yyWt 

c^>^iftt><3 l ?^|llMS.tJ t ^t^t"±x Sambrook et al. , Molecular Cloning: A Laboratory 
Manual (New York: Cold Spring Harbor Laboratory Press, 1989)^^1. 5 
6-1. 6 lmc&mZtllZt&t). HWllttT?$>5 0 
[0 0 5 0] 

„ $I;U4\ Lawn et al., Nucleic Acids Res., 9: 6103-6114 (1981), StfGoed 
del et al., Nucleic Acids Res., 8: 4057 (1980) £#!§£;ftfcl\> 
[0 0 5 1] 

f-iMr>##fj X!4 riUfv^Dy hifej (4. DNA^DNA^f 
»xyK?7 UT— ¥^{t;!fetfODNAK^JO#a$r> |!E2uCD«»fb£*i7t;t 
y U^K^DNA^^^biCi/^:/^ ^if—>a >-|c4oT 

iftfg-f S^ffi-CfeSo -^f-*V^tlTi4, ft^Kj!C(4, Sambrook et al. , mM<D% 
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9. 37~9. 5 2i5<r|2«$nfct*3*), 7^D^y;HODNA»» 
[0 0 5 2] 

iv— f>#Vri x\t fj-ifyfuyhm it, *y*x*\'*?-h\ dn 

A77^>K cDNAtL<ii- ; E:(D>'5^y>-h, XfiRN A79 ^ ^ h 

6^2>*ft-C*fe5o Xn-^li x 32 PO«t5^«cltttPI{l7C^-C/6\ Xfifc*:*^ 
WtlCiS^ Xtt»*-e«HMt-r5. ^*fUi5 ti-5RNA(i, »Hf, Samb 
rook et al., fil&£>&7. 39~7. 5 2 fiS(w|E^ ^ tvfc t *3 1) roSgflrdJi 

[0 0 5 3] 

>>y K=!)v»o#ftT. dnast^i o»e: 

(DDNAtKU y 7— tf ]©^l^/!>77^yh> XI1T4DNA/KU ^ 7— if 
fl 5tt">4< 1 1 1 5^FWt5„ jJcl^"?, DNA&, 7s/-/V-?n 

7^>nt «»?«^/va-c^icAJx5. atp, yx—emmm 

. 5.U t T4DNAU^-if<Dj;5^y^— i^fc, DNAO. 5 /i g&fc •) **) 1 0 
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[0 0 5 4] 

*W6*»e>©DNA© rpSj 14, «T±j|wa©»iKtf4»6©^?^5 KDNA© 
So DNAP«©«ffl$ilS*actt, Sanibrook et al. . H«l©m 
1. 2 5-1. 3 3»KE«$fifc, »W«^7^5KWtfe5„ 
DNA^ISIlLfcS, Sambrook et al. , M*f>©35 1 . 4 0 fdfE«£i"lfc 4. 5 ft 
. SttllfK:ffl*i«)*&JcJ:o-CflHlf 5wtist?#5. 
[0 0 5 5] 

r^-yrf^^u^Kj ft, (1 9 8 8¥5fl4 BflltfSnfca-ny^ff 
^2 6 6, 0 3 2#&$(r|E*fe£;ftfc£ 5ftllte#fe£ffiV % £^ XfctFrochler 
et al. , Nucl. Acids Res., 14: 5399-5407 (1986)^|E«Lfci:*3?) , ^Wtt 
©f***^^ u*^KH***VSe£:frLT©, !)^ifH)i^T/K WV v 
SfeXttTS K!J>*<fc¥©J:5ft) J: oTft^ttfc'&jSSfta* M 

!21CJ£«©!K!M 7— «I«9RJ&**©tt©aj-- h7"7^-7H£, .RtfHfKJ* 
#-C©*y =f**U*?-K£rit*rS£"*-S. rilfeO^jfett^r^ Engels et 
al., Angew. Chem. Int. Ed. Engl., 28: 716-734 (1989) l£lE«£*VTl'>3. £ 

#BE*n-e*>54e>tf, 3-7$/i?&S(c*f-r5gE*n©, **o»afta-K1-5» 

# D T * !> 5 K^i-CWJUi"*. 
[0 0 5 6] 

rsKy 7— tfil&KJSj Xtt rpcRj (4, 1 9 8 7*#7J3 2 8 B£tt£*l 
fc#B#flFlB4, 6 83, 1 9 5^iSB»{C|E*©i:*5!). '>fi©l*it RNA 

. ia«©«*©**B*»feO*\ 3U4^ti£l±©Bri?iM«!4, * 9 =f X ^ u*^- K 
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Z>Zb\zt£Z> 0 --o<D-?y<<-?-<n5' *JBI4, iiffiWO*«i^L5 5. 
PCRIt »*tt*RNABW, £#/ADNAa»fe©1«?JMM:DNAB?!k & 

fecDNASr*IMBi-5©Kffiv^5ri:3WC*5. ±»WK»4» Mullis et al. , C 
old Spring Harbor Symp. Quant. Biol., 51: 263 (1987); Erlich, ed. , PCR T 
echnology (Stockton Press, NY, 1989) 4r#S5$ttfcV\ *PJ*B«(CffiVMbtLS 

[0 0 5 7] 

TDffiiM^y/^ftfcot^ 2#©IS)-©« (L) 2*<DR-<D 
& (H) Hi-CflUaStl*. #L*U4, -0<DM^A7-f K&^ICfcoT 1 

K«#t*i-6. #H«i4, -«ncpracK^-f ^ (v H ) bs ztum 

<#fkOTXK^W >tSr*1-5. #L«Ht, -SSdpI^K^-f > (Vj 
tp-Sffil-^SK^-Y^irlrWt ; LftO^K^'fVIl H§*©S?lJ©^Ig F 

©r $ y $mm\*. List/Hi©^ hv-f ^m©»»B*««-f 5 

ftS (Clothia et al., J. Mol. Biol., 186: 651-663 (1985); Novotny and Ha 
ber, Proc. Natl. Acad. Sci. USA, 82: 4592-4596 (1985)) 0 
[0 0 5 8] 

mm riTSj 14, ^gH*-f tt#m-CBW#*««fcA4 
L*»tm*©»T3EH>«'f>'fcfc5» «*ltt*^«* (CD R) Xtt«»T3HS« 
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ktytitiZ3-t?t yn:lf Ltv^. *TIGK*-f 1"<d» 

fc^ii, (fr) ti^tfixs. H«ftu«L*©^raEK^-f ^tt, 

*SrJft*1-*/i'-3'fc»rt't-3. #loCDRtt. FR**U:J:oTR*l;:** 

CKabat et al. , Sequences of Proteins of Immunological Interest, Nationa 
1 Institute of Health, Bethesda, MD (1987) $}x;fcV\) . ^W-O 

[0 0 5 9] 

cj 77^>h (^©£1*14, *Jt*»JIK:tt*fl:-C*srfcfcKKUTv^6 

) tttl;> TFabj fc*tf#t*ZO©**LV^(UK«W , 7?^^h*4C 
[0 0 6 0] 

if v j frhK#7?^yhffcot, ^±*fiaBB«ai«g^«Mic«r 
r©31$!4, — oOHltRtf— o©L«RT«Kp«-f 
^-C#^L.fc-l#*»645. «-"BT« K^^>©3fiM©CDRi», V„-V L Z. 

[0 0 6 1] 

Fab77^VHJ, L<B©^3CK^-Y^, XtfHgl©^©^ > 
(CHI) fc-gtf. Fab" 77^VH1 giflE©t^«**»e)©lfifiA± 
W->;*-r^tr"afc\ H«CH1 YtJ y©*^#dr->/^jg-C©ISffl©^S© 
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iiSPI^ioT, Fab77^^htI45. Fab' -SHIS. Fab' iZft 
-/WS^-fS. F (ab' ) 2 fcW7 7?*VY\1f., #*I4> ^tKbOFpfl^t^ 

[0 0 6 2] 
[0 0 6 3] 

tyMz.mymz^bftxZZ. M^c^DvoioroiS*^?^: igA 

. igD, i g E, i gGSt/i gM^fct), rne>©5*>v^<o*»tt, 

7* Wy^^) , fiSRtfl gG-1, I gG-2, IgG-3&tflgG- 
4 ; I gA-l&tfl gA-2fc3EfcE#L55. H/iS^^^ofta^o^y 

[0 0 6 4] 

^RtfFab, F (ab' ) 2 , scFv&tfFv) t-A&ttfClBJil-S, 
[0 0 6 5] 

5. HK, ft*ttfctt:»*5*j£g Sr^*ft5H*5gt*|s«r^ 
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tr, «ffl© wvta-i-M m#m$k&t\*Mmm^ #*y^B— t/uft* 

Atttttt* *0*aE^n^5vK«ftSiu!cv\ /^7*'J K~***KJ:oT£- 

y $ u—r/ufcm** Kohler &; Milstein, Nature, 256:495 (l975)^Sl0t-E 
iftfffU, 8 1 6, 5 6 7-S§-^*ffl# (Cabilly et al.) %#flg$HfcV^ £«ko 
[0 0 6 6] 

ffliffC^/^D-f^li, HatF/t>L<ttL«l<0-»3JS, »3£© 
afc**-*-***, ;m#£©ft#7 7 7>b L< i4^7> 7^K«-J"50iflcf ©«■ 

©Wc**"*-*^ Xi4t> 5-o(DK#:7 7 7fc L< 77ldJg1-2>Si<* 
*<Dttfc-tZEM\Zbb£'0. a*©£*¥»Stt» «*.tf*>l~©»£\ 
*ixoSttfl:S:^-ris»)» ; &Oi5^et(*W7 7^y> nctw— -e*>5i»» fe 
^5jftflj(^g^/!)y) (*B*ff$4, 8 1 6 
, 5 6 7 4§-9!#fflS (Cabilly et al. ) ; .S.U'Morrison et al., Proc. Natl. Aca 
d. Sci. USA, 81: 6851-6855 (1984)] Sr^SWfC^-fSo 
[0 0 6 7] 

#fc h («*.«■*■ rt hftUtj #fc h$sg7*n7*!J V 

XI4 (Fv, Fab, Fab' , F (ab' ^^©^^©fl&Ii&^ttE 

Ho J: 9 ft) ^©77^vht-*)5. #£©»£, t MttMttl, t h&£7" 
n7*yv (S«#mfr) tUU S*fOffi*Wt***« (CDR) 3> 

AtrlWSfc h-CttfcV^a (tt^fetftO ©CDRa»e>©»SKitflli*.P>JiT 
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"t-Cfc&trfc&fefrS. t HMMW*. (F 
c) . ftig&tlcf}, t b^g^n^y ^o*ti<o^ft< fct>HBt>*trfc*i3ii 

5„ ^JX^iWltifBiCO^Ttt, Jones et al. , Nature, 321: 522-525 (1986); 
Reichmann et al. , Nature, 332: 323-329 (1988); #.t/Presta, Curr. Op. St 
ruct. Biol. 2: 593-596 (1992) £#fiB.£;rW--l\, 
[0 0 6 8] 

r-*iFvj 3U4 TsFvj R*7?^yKt, St*OV„RU«V L K7«-f 

Fv#!) -<7*^ Kli, s F v W^©tfc©a*OiilSM-et Si 5 C 

JfctCli, The Pharmacology of Monoclonal Antibodies, vol. 113, Rosenburg &; 
Moore eds. Springer-Verlag, New York, pp. 269-315 (1994) t t 1 <DPluckthun4r# 

[0 0 6 91 

«c (v H xi5v L ) «t>T?L*-5rs K^-rv' (v L ) ts^-$ixfcH«Hr3eKp«>fv 

(V„) ZSti, *5l«77WV^I*t5. Io©FW^O^ 
SrPC«±-efri-lCtt$)*»)liltMv\ !) >#-£fflv^r tJc.toT, rtv?> 

»-&aWttSrfe«i-5. ^-fT#9»-f-tt, f»R«3-B 7 /^404, 0 9 
7 ; BBR^n<Krfr!S 9 3/1116 1 Dr&n ; &lfltollinger et al. , Pr 
oc. Natl. Acad, Sci. USA 90: 6444-6448 (1993)1;:, <fc 9I£L< ffittSHTl^ 
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[0 0 7 0] 

*R±^lwfflVfcttO*a. rHURfctflcj Zapata et al. , Protein Eng. 

8(10): 1057-1062 (1995) KlStt©#Lft£IC*-f 5. BS^-fSt, r;ft?>©#i# 

tt, lttWjKflFdir^Wb (V H -C H 1 -V H -C H 1) *ftb#> 

i «r«j*i-i. 

[0 0 7 1] 

-o, mrai-lillO, #*L<ttjft2^»5©«fc**A/T?J:V\ a*, 
XRfctt, «lt#OHXttLflWWWfii»l t ©» 7 5 %£H±©» «t 9 #$ U < 
li8 0%£iJ:, ±9#*L<i48 5%£t±. i 9 » * L < (4 9 0 %£Lh, 
£L<I4 9 5%£l±«>EWIfll-ttfc£tr£fcfc4$. r. ©EJUfcHi-SIB-ttX 
HftHttH:, E?iJ£S£-$i*\ limit tr*ALT, EH 

LT£ji£;fr5 0 Hl«r#!SS*ifcv\ ^H5N*a, 
C*«t>L<}4rt&3£ft, XHtftfttBy!K©JfA<>, eW©W-ttXliffi 

9 sfc**^-a»tt, s*#*«tt{k-e# 5 * ntzMtim* * # lt «t v s 

fcH«©«Jlft*i;ft:H:, &#t# t Jt«E Lfc t # , fe**ttStt©fi 1 0 fflf£l±. 
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[0 0 7 2] 
10 0 7 3] 

»XI*««tt*MIKT»1-»J:5ft«»-C*)9, INK, *>«i'*©flW>*:"< 
*KttXH*4'>'/<*mHMt*rS*L3S. ffJBHt««T?H:, tt#tt. (l 
) o — p-*KJ:oT*JE(Sti«BIO"C, 9 5a»%£r±lfi] 15 , <fc9#*L<i4 
9 9aft%5r±lHl5*-C, (2) *tf=.V^#y:/->-*:ii*-*— Srffl^T, 

14&ttTT\ SDS -PAG ElC<fc 

fe, in situ-C«»jL»ISrtlcttfl:Sr-&tf. L4»U *Wt £*xfcft#l4 

[0 0 7 4] 

ttm# p KHt, -i&mm&ft < 1 1 6 i®7 $ y &as. iM»*i& 8 

-5 08O7Syi!tt (jftL<M9~30M) **"f5. «tt, fluHA 
m%.^ ] J-<^y\ RXfZOtfifcl 2CA5 [Field et al. , Mol. Cell. Biol. 
8:2159-2165 (1988)] ;c-mycgt &U fJ &iHCSsf1"5 8 F 9 . 3C7, 6 
E10, G4, B 7 lkXf9 E 1 Oiaffc (Evans et al. , Mol. Cell. Biol. 5(12) 
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: 3610-3616 (1985)] ;&mc)ftfir>/l"<XV'(A'X<Ol6f>'*9 l KD (gD) 
SM, RXf^Otflfc (Paborsky et al., Protein Engineering 3(6): 547-553 ( 

1990)) *S£-ra. h-T^BWIttx r*7u*<-5?g 

tf^xt^-^j i gG#y-©in vivo'jiLfflf^WHftjaEfti-saw** 

1-5, IgGH MttflgG,, IgG 2> I g GjXIi 1 gG 4 ) ©FcfS 
[0 0 7 5] 

jfl» r m p i ytf^Kj , r mp i y ^^K^y^^Kj , tmlj , rh 

n^#ifyj Xlt TTPOJ (4, *E»#^tt'5riM!jK:fl!^$>;l'U t'f 
-03E*flt^-^-7rS!J-0-Jlt?*>5, mp U;:tt£1-.S*H4«rffU m 

a/F3iBJSODNA^©a«{t5C^U*^K («*.« s H-f- 5 ©©& 

MsTy-fe-T-e©, tS»Jk^«^<0 35 Som^5rfiJS!t-Cf 2>tg^-?fe2>„ r©5£ 
*». *WJB»fcB«*ftfc«»*tt^©Jkll©J:5i!emp l !>#>Hitt»6 

£S"a1"5o «tt, TPO (3 3 2) Mr hTP0 332 S:^t5. rotH 
fcli, S7ctt^#Tt?© S D S -yyHr £ o Tifc£ LfePfi 9 "P#b 3 1 , 0 0 0 9 > 
h> (3 1kD) ©, *fc#il5ctt*f4 : T-e(42 8, OOO^hV (2 8kD) © 
Bff&HWMS9 5/2 8 9 0 7*^£|*it$jifc*/httJ* 

^ttu^^KiS^sns. ffls ttpoj temwrnm. m*.ti77y*> 

fffi«©fc*. me>©y Jtfi'KO-f^rSr. «T-Cf4*lC TTPOj t 

MMH-*rJ:Ci-5. 
[0 0 7 6] 
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»*l<h, tp on, m%®mc&^x. fa'Nsmaa&&&G-tz>A\ x\t 

, *fc#*L-<tt» t Mcfttf&JM^HRfcJMftl 5 s» b/Ubfc 0*5)1 50 x i 

o 9 fc±@.s £ -wtttm w t as-et 5. 

[0 0 7 7] 

y # j/ KaK ]) -<7f- K©T S / miM t t±, 'Pt£<kh70 %<r>±toitiB.¥m- 
ttSrtfU 79 mv 1 y #1/ K# K© rEPOK^WVj tit. <Pt£< 

tt8 0%©iBJijra-ttSr#-fS. rftlcftxT, #»|30TPOI4. fiWftUfc 
tfmplJ^K (hML) , Xtt*r©fcJ|fls tb< »(E¥flMlE|»**lfc» 
M. *>5W4fifc*H: hmp 1 U^vKtK»Kl8 0%eDE?iJll-ttSr*-t-S^W 
?ft'feoTtJ:V\ Cixl^xT, TPOIt f£3&t hmp 1 !)^K©7 7 

TO, 5t : 

X-hTPO (7-1 5 1) -Y 

CioTSL5 So 
[0 0 7 81 

Jb5t«K hTPO (7-15 1) 14, MiS^ftt, Cys'^bCys 151 * 
•COthTPO (hML) 7 5/&IE?!l£*L ; XI4, MTPO, XltZtl^ 
Met, Lys, Ty r <D X 5 5 J ffi8Sg£>5E£tf\ Cy s 7 <T>TXJ 

TPOXIi^ft— <DMM<£>. C y s 151 ro^/w#^-^W5l5«S> XI4— otb< 
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[0 0 7 9] 

TTPO:77^yhj Ht, 3tmzmtZ>l8&L1t%£.&<Dmp 1 JJ # V K<D 
POE^ISr**-*"*. T5 ygf^S(D^*l4, 77^Vh^ mplD^VK 

, Xttt h1>L<BL'v^^©3if>K, »K:*©EPOK*-f:'*S*-*NMlfL 
tt**»e>*«$*ifc, m P l !)#i/K©EHi:PI-T*>S, '>4<H10, l 
5, 2 0, 2 5, 3 0Xtt4 075/W*S©*ttf 3EJ9*#+3&Sfo*l5 
. N*«877^yh©ft*W^H;, TPO (15 3) , hML 153 XliTP 
O (Me t" 1 1 - 1 5 3) T*fc£„ 
[0 0 8 0] 

Mm npo^yij rTPoEW-fysu , xtiTPocftiiuoffl 

Xfifc hmplV jf^VfrbW&ZixtiTPOhoi 0 0%*»wi2?UI^ 

, 4Wttffittmp 1 UjtfVK, XttTP<MyS!MU «^tty^Jk«t>L< 
Wiv7^ii^*iJlxfcmp 1 ^yh'/TPO, tfmplD^VK, X 
l«©77^^h fc©*$>7 0%£JLk > L< »***J 7 5%£Lk, «fc9#£L< 
fitt 8 0 %£A± S 3Efc» * L < ftffi 8 5 %£H±, (4 L<(ifi90 %£1 

[00 8 1] 

tpo r^gffii^j it, TPoaey^^Ktli^ft^y/^ltffii**, « 

s^n^y =— *!) 7d tVy^U t^f->7;i/=f- 
U^CD7*>-OlC, *B4*flF$4, 6 40, 8 3 5f;J84, 4 9 6, 68 9f 
;B4, 3 0 1, 1 4 4f;l4, 6 7 0, 4 1 7f;l4, 7 9 1, 1 92f 
XttSS4, 1 7 9, 3 3 7^*B»lcBl93$ixfc*S:-ce^i-5wttJ:*, T 
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sxfe&ztitz Tpo*!) -<-f^- hit. ^mmmxit PEG^TPot &&. 

[0 0 8 2] 

*ai^o3Etcsij«)Sfa*TP05Ky^^Ktt, mp i v x>h*mn<o%.g# 

FEPOK^VJ iWa^) T-fc5„ ^SfthMLcDEPOK^VIi 
, J&$hML£>#l«><D!5l3- 1 5 smOTS.Smm&Zt*. hML 153 tI^li^ 

» Gl y, Pr oft if) -C«»Silfc*HSr^tf. SfSfthML 

©C**K*>f ^EW£*#H:. S&l 5 3XIM 5 4 ArgM^ AlaS 
Sfc«t**.e>ftT^3. rOfSfftt, hML 332 (R153A, R154A 

) tvmtiz, 

[0 0 8 3] 

&mte**7te. gMrty^zf?-Y\ xiko77 ^ > h tramp i y#>- 

ML 153 I1 I gG7 7 ^>f kM&Z^X. skm*®.MZ&&i-Z>-t>\ Xlt 
1L-3, G-CSFtL<liEPOtI^$fT> J8»£ftfclfc/MRJB(JH£tt 

[0 0 8 4] 

^WMcD^Jlftmp 1 y^^K75^^htt, 7S/*«Se r<DgF»'Me 
t£Wf5 ({BRtfMe t _1 TP0 153 ) . r*Ui, 0J;Ltf, 

W*«r*UTfc±v\, «*ft*K^-f ^©Ai g 1B3 *©«l©»»Sr, 
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fiKLTtiV. :oSjySCJ;5»lftmp 1 y^/yK77^>Ht, Me t 

■'tpo (i-x) xtt, *i~x»s©ewfcatuciKii 5 3» 1 

64. 1 9 1, 199, 205, 207, 217, 2 2 9Xlt 2 4 5 T*fc20 £ 
[0 0 8 51 

T, »9 0tt%£A±O*^/^ff, J: •} 0SL<tttfS 9 5 **%£JLL SrStr. 
[0 0 8 6] 

ii. L^mmm® 

/XI4^t©S/^^Sreai-«ttft*»»'r5, 7=r~*h*a# (aAb) t 

thmpl Pfh7V^7i^h$Jlf:IL-3ftffttBa/F3l 
Jlfi©DNA^O«lli*vfc5?^u*f-K ( 3 H-^$"^^) «>»95i*©JW** 
illlJ&tS - 1 ici 9 , XttJiuNRSUSG P U b III ll 38a©»**aS1 _ 5 CMK 
Tyfe-r*fflV^T*JE*ix5*. V^i-eitfi, c-mpl/Mab HU- 

0 3»ja«*T!/*-YXH:aEfWB«iBiEgE#^cTy-fe-fK:i3V^T, c-mp l 
-Rse. gD^7St*«!) ^kSrSOS-rSrt^it), KI RA EL 

1 SA\Z£oXi>&:fe£tl0Z>. 

[0 0 8 7J 

ili^cDggXil 2 ffi (10 0ft) «-h«^»«-e, CD3 4+*ffljao 
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[0 0 8 81 

J:0#*U>c-mp 1 aAb (-oXI4«») 14, jglfc*£t£, ISfcEtHK 
14 jfe/hfi^©«tt BP*>> *J*j»©g:«#Xtt*©ifle»lia«5 

§ $©£»^«jJSttfrjj*1-, jjE3Rjfc/JvKS^Sl^©^|;«riW«H-i 5 
. HKft(-!fi!K£ttfca Ab (-oXfilf) T*fc£ 0 *t>ff*Uv«MJ0a 
Ab (-oXtt**) tt. ££ftfc bFc«Ktr*"f*^«ttiMr**, ifiiu 
E«*fe*X»4Jii^S^ril©ISfttSr*i-5-t*t6)©»rJt«r^t?» thAb (- 
oXttlW T*fcS. ltrJ6©4«MtttStt*r#t*«*tt*llf>*-Ktts Fv, s 
c F v, F (a b' ) , F (a b' ) 2 #**;h,5. 
[0 0 8 9] 

#£U>s cFvWfrtt, HlfcHttSlxjtCDRllWM^WKcBWtr* 
10F6, 5E5> 10D10, 12B5, 1 2D5W1 2E 1 0 t« 

tOCD RRtfC D R MOfctt^fWlCfeft 5 1 ~ 3 j@OT 5 y K^SOSE^JC 
«fc 9 $?nttJ&» (affinity matured) $*v5. 
[0 0 9 0] 

h (Kabat) lb, ^feffiB8jS*W<^H©B^!l (Sequence of Proteins of I 
mmunological Interest) ^5f£ (4t3fefB£$Jlj (Public Health Service) , H 
tlM£M9Lf!n (Natioanl Institute of Health) , ^-tx? (Bethesda) . ? !) 
-7VKffl (MD) (199D) ©6 4 7~6 6 9ll;Ife^t^S. 

[0 0 9 1 ] 
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[0 0 9 2] 

^W^RSrjUBUTfciv^) , ^a;77^t^, M 

DE AEXtt*^#*Wf ^Ht K tt^*^o h !> 

y**) , 7> ir^ra-^ (Blue-SEPHAROSE) , CM^/l/ ±Vrv- 

7. (CM Blue-SEPHAROSE) , ^/-Q (MONO-Q) , */-S (MONO-S) , UVX 
• U^fy-t7rn-^ (lentil lectin-SEPHAROSE) , WGAir^rn 
— * (WGA-SEPHAROSE) , ConA- fe7rn-^, (ConA-SEPHAROSE) , a— T 
/V- (Ether TOYPEARL) , ■ (Butyl TOYPEARL) , 

7i=/W h-f^-A- (Phenyl TOYPEARL) , ^DT-f VAt77D-^ (Prote 
in A SEPHAROSE) , SDS-PAGE, igtl H P L C (fllxff , JJgKSeSi&SttflO 
Lfc~>y*'7 , /V) Xliir^r-r • ^1^*3.7— :/ (SEPHADEX molecul 

ar sieve) XlWX#»^a-7 h^y7^-, &tfx* /-^ttKXttSltKT 

tt#£#gt-f Srifc^tf. 7pt7- t?^»«rB*"r5fcft» HWBXSGH^f 
^f/w^^*^?;^!) K (PMSF) roi p&T'n-rT— ifiaW^J 

[0 0 9 3] 

#£L<Ji, lWKStlfcffifl^e/^n-'TVP (Kohler&UMilstein, Nature 
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, 256: 495-497 (1975); Campbell, &k¥AV&*&tf&lCi£tt ZZmtiflR (L 
aboratory Techniques in Biochemistry and Molecular Biology) , BurdonbSI 
, ^13#, Elsevier Science Publisrers, Amsterdam (1985); ffitftlHuseib, S 
cience, 246: 1275-1281 (1989)) X'hZ> 0 jflL^mp lfiffii, >pt£<bh 

mi o 6 i/*/Ko^?ptt-emp i*«#Ktt^f5to-eJi>5. i9ff*u<Ht 

5mp lft**K#UTft«l**t*. mp lXS&flsKtt^i-Sri^t***** 

14>5»mp 1 **MBLXmWttZ1t9>\z.m^b*iiZ. romuHtexcfts 

gift*»*$*Sr.t» Sl/^giofc^MtllitSri:?:^ mp 
1 Dtf^K&in vitroXfiin vivoT&ai-3fc*©:£8:£fefft-r3. 
[0 0 9 4] 

ttajRTffi*ST««$ilTl>Tt, $ilTV^<TfcJ:V\ mp 1 

. »*U^mp lttftttlkttt t»*«JflHt«r*i-5 t MMKr=-K1-*RN 
AXiiDNAT*&5. 
[0 0 9 5] 

c DNA-eJbO, c dna^ *--«gSMEifc£ixfc«£fc: ± 9gf»^*l5ffilJ 



-46- 



HO) »J&-C*>5. BU<D#* UMS±«I3, E. coliT*fo5 0 
[0 0 9 6] 

*3BWI4» MCfaiiOmp l 7r*=* hXIST:/* UattSflML 

mmc&$--fz>zbz<£ts. &&xximfox<Dm&; m^^bmmpm^-r 

, LIF, G-CSF, GM-CSF, M-CSF, EPO, IL-1, IL- 

2, IL-3, IL-5, IL-6, IL-7, IL-8, I L- 9X14 1 L- 
1 l#a*;h,S. fttfttfctt, ft#l4, -Y y^!J V«ii58B^ (0RS4*, IG 
F-l) XttltgWSJEH? y^*h^ (LT) ) t«*^t)*T 

[0 0 9 7] 

in. psa*i£ 

7U-I4, WO 92/01047, WO 92/20791, WO 93/0621 

3, WO 9 3/1 1 2 3 6, WO 9 3/1 9 1 7 2, WO 9 5/0 1 4 3 825.1/ 
W09 5/1 5 3 8 8tiE«g$tLTV^*ife^i 9 W» L"C t ifg*Hlfe 
fl&KfciSVvr. -*mt7i# (s cFv) tf>7-f7*7!J-i4, t hOKt-i'bO 

t h©B-*fi©#***aa»fefl^siiTfc£v\, vHaifvL«:#«^tta 

tt, cDNAtf>*H££fi£$-ii-5 0 PCRfctt*. -**ffi*«r3-- K1"5DN 
Ai4, G l y 4 Se r©±5*y ^#-*ffl^-C»*fi-ce>it» *LTa«*» 
m^^^- I Pl-^n-WI:$tl5„ fcWC, 77-^7^7*7 y-(4, 

f*:©*a^7T-^<0*ffi^$ix5«t5twraS4$Jx5. 7 7-^7^/7 !>- 
$rliS!1"'5fc*i)(Oji§]^^'&(4, Winter et. al., Annu. Rev. Immunol., 1994, 



-47- 



12: 433-55; Soderlind et. al. , Immunological Reviews, 1992, 130: 109-12 
3; Hoogenboom, Tibtech February 1997, Vol. 15; Neri et. al. Cell Biophys 
ics, 1995, 27: 47-61 RVZ Z.\zmM£ixtz&MM^ ««$^ !2t££*lT 
VS. 

[0 0 9 8] 

ftfct h s c F v<D7jy'7<)-%m<0ftrtZ>z\tl l C£y)miR£tlTbm\ Gr 
iffiths et. AL, EMBO-J, 1993, 12: 725-734. n-^CDiftMfe&tfS 
mt. $LtoOWmW:$:m^Xmffi-$-Z>Z.ttfr-%Z> 0 Griffiths et. al. : Clark 
son et. al. Nature. 1991, 352: 642-648. ft\1TM<D'&, 

myr-^^y^^y^)-^ 7r-^©20%m »®ic«io%*«, 

(CffiVSw kfrX'ZZo — ffi<DS^I4, tfiRtfLowman et. al. , Methods: A Com 
panion to Methods in Enzymology, 1991, 3(3): 205-216(C|E<E^tt/c<}: 5 IC7 
T-*S% h*RV^/w<-7T-*s<o&%xm&,-fZZ.}:tfXZ5 0 ffi47r- 
v'tt, M13T*fc9, ^rLTffi^}*, ifEcDLowman et. al. , KEtfcO ± 5 lw> 

„ U. S. 5, 2 2 3, 4 0 9#i, 
[0 0 9 9] 

COT 5 / 8?K?iJco^ Hfm, 3 S ft 5C * u*r K©*flS«r$ittD NA-« 
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o 

10 1 0 0] 

(DfcftW^Tffi^fttt, Cunningham and Wells Science, 244:1081-1085(1989) 
{Ct5<fc$ttTV^i 5 iC rT7-Vtt^^^^ (alanine scanning mu tag 
enesis) j fcPftfHS. }Hffj0lg©2£SXIiSl}, US (flitf, a r 

g x asp, his, lys, S.T/g 1 uOi?4fg$ilfcSS) §*U * L, 

jet 0 e>*u gsfrtT^yKoffisffffltftwsr&ffr. a 
a KV'XBiMrefffcn, *a*hfcift<«cji**». 3fa©jstt©fc»c^^y 

[o 1 o il 

TOT 5 y -&tf/Xtt#/W#***'-5|5«lk'g\ mWC 1 HXIi1S&fi<07 S 
[0 10 2] 
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o 

I0 1 0 3] 

[S3] 



2_2 







tfSLt*«*£ 


Ala (A) 


val; leu; ile 


val 


Arg(R) 


lys; gin; asn 


lys 


Asa (N) 


gin; his; asp. lys; erg 


gin 


Asp(D) 


gfcasn 


gHi 


Cys(C) 


sen ah 


sex 


Gln<Q) 


asn; giu 


asn 


Ghi(E) 


asp; gin 


asp 


Giy(G) 


ala 


ab 


His(H) 


asn; gfai; lys; arg 


arg 


He (I) 


leu; val; met; ala; phe; 
nor leucine 


leu 


Leu (L) 


norleucine; ile; val; met; 
ala; phe 


ile 


LysCK) 


arg; gin; asn 


«B 


Met(M) 


leu; phe; ile 


leu 


Phe(F) 


leu; val; ile; eJa;1yr 


tyr 


Pro(P) 


ala 


ala 


Ser(S) 


thr 


thr 


Tbr(T) 


ser 


ser 


Trp(W) 


tyr, phe 


tyr 


Tyr(Y) 


tip; phe; thr, ser 


phe 


VaJ(V) 


tie; leu; met; phe; ala; 
norieucine 


leu 



[0 10 4] 

©©#^®Mctt3m (c) WloX, ©*H#KXtfi-*»*s*««J:A/£«Bift* 



-50- 



(1) i^TKtt : norleucine, met, ala, val, leu, ile; 

(2) cH4$lzM4 : cys, ser, thr; 

(3) B£tt : asp, glu; 

(4) ifiStt : asn, gin, his, lys, arg; 

(5) «««)|«il#IC*»i-5»*:gly, pro;RV 
( 6 ) 3£#I4 : trp, tyr, phe„ 

[0 10 51 

[0 10 6] 

tt#0)&*U^^0lMtK4**i&v\ v^**^*^ vast, -jRWIc 

o 

[0 10 7] 

K£**lfc«©«;tt (t MfcXHtt h©fit#) KJt^it. 

fei©*^Srffl^57 7-v ; ^v^«fPtt^BT*foS. o£«K v><oa»©jB»T 
S&ffi (0J;lif 3-7SB&) li«Sl:ioT, ©^i-e-f^T© 

-7-©f izUibbfltzMl 3©iteT-I 1 I ©Sfe{Cgi'g-Lfc7-Y7^ > Mfc©? 
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[0 10 8] 
[0 10 9] 

£>5„ O-^^y a^/Ufllli, |g^iP*,N-T-fe^W^7^ Y-XTS.>. a 
7? h—XXItti/v-xnohO lo£t Kn*S/TS/Bk 5-t Kodrv- 

.[0110] 

tiiW^oy y 3 ->/WtSPti:«>#Jpa, (n -&-&<Dtf y =■ ^/wtSMfcwfcfct;: 
Kit) i ogx±<D± y vxii h ut-^So, 1 1 ©ft#©Ba?'J~£>ttJD:xi* 

[0 111] 
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[0 112] 
[0 113] 

±BKJ:0MR3*tfc, mp lttflca&f-Sra-KfSSE* (0ix.fi c DN A 

Xli-^y 5 y^DNA) . JEft5*n— (DNA<Dif*i) Xli^^Ofcfc 

*<9*—<r>W9i\-i. (1) DNA*iBXIiDNA|im«-ffix.5t©-C?fe5K (2 
) ^^-KJfASftSSS^f (3) ^(D^? ?-\c£r>MWfc&£tl 
Z>fe±mi&s JCioTfcSihSTSfeSS. *-tt*©«MB (DNAit 

(63UiDN A%m.) RXfZiltf&ft L#5«±»flatJC& coffin 

[0 114] 

(i) 'sy-i-M&mam 
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*£tt">^/wE?iJ£, Wa.tfBHS'f^A'*-- tf, 7^7 7 8^X11 
IMS*^77^-f, C. albicans^/W^T^^-if y-^~ (1 990^4^ 
4 BlC&^SftfcEP 3 6 2. 1 7 9#) , XI* 1 9 9 0^1 1 £ 1 5 B\Z£tf 
£ftfcwo 9 0/1 3 6 4 6#lc|E^$H"rv»5->^/wt?filfe-t-5r i#»nfc 
•VhZo HWLtt*»«a©*aiC*JV^THt. *»4*>^A«W (BPt>> in vivo 

-?*©*»ti*sj&*i»tea»e>mp 1 jjar^Koaw&traiHKmp 1 v#>v 

■flo&M) tfX£*?*>£tf. ^CftCrnp 1 ytfVKtfy^^KXttgfcSft 
fea^bOl^Cmp 1 ^-7- AE?'J> mp 1 y^fyKi^O^-^AfiJJ 

C:0»J x. If, * j^A--*;* g D <s if-T;v t v fc. ? -Y /v* U -y- l v> fc «fc 

[0 1151 

(ii) mu&&m&mm 

i-SO*^«l!:1-5EWC*)9 . $8jg£Xlf §#ttlc1SS!1-SE?iJ£rt"£-f 5 

. a>*>*e?iii, * * ^xt*!MAoMco^Tafc]©t>©-T:*>a 

. 7"7^S KpBR3 2 2^€>0«RiejSH:» ^0^5^81111:81^ 

<Diz#>\z\t^ s^^i^^W/^fi* (sv4o, j^y ^ — v\ ttV'MA'* 

[0 116] 

KUftoft^t V'skYW apt). rftibiiio.^ 



-54- 



[0 117] 

fif. Bacillus^/ 5 j/^DNAtplC^,6n5E?lJ(Cti1fW)iDNAia?iJS:-«^^ 
-rtJC^AHSr tl:±oT, LTBacillus®£fflvvT£Bt-jtf££*t 
5 0 r©-<^^-S:fflV>fcBacillus<D h?^^7x^i/g ^f4, Lt> V 

y^fc©ffiPI«Jili**.XU t K:f*:DNA©lfA«:'bfc?>-f. Li^Lfctf&Sifrfca 
-K-f5-7*y $ y*DNA©EHKli» MftDNA^N^SQlcMIUNmiMbSt 

So 

10 118] 

(iii) s^ae^flijfcg* 

— tfSr3-K1-5ae^t^ofci5ic x (a) Jyfi/DX 
fctf-raiSirittfctt-S-U (b) *«*S*(*:^aSrtt*H-5a»XH: (c) 
[0 119] 

. ^^-fi^ (Southern et al. , J. Molec. Appl. Genet., I; 327 (1982)) 
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, W = >vfk (Mulligan et al., Science, 209; 1422 (1980)) X\t^ 

(Sugden et al., Mol. Cell. Biol. 5: 410-413 (1985)) tV> 

ofc»ffli>f>jx5, ±iciEtfc3ocD«t4, tfremm&ttiim* G4is 

(W-f») , xgpt ($=>7^y-/uis) Xit'^y 

o 

[0 12 0] 

mSUs*?*—* (DHFR) Xttf?^ ^tv^ofc«t5*et*KKSr 
[0 12 1] 

«*.ar, DHFRa«3ie-T-"c»itc*$ixfciiwatt*r, dhfrw^w 
7^^=?=^ h-es>5p« h hu^-fe-h (xtx) z^-tzt&mn-z-t^xcn 

troJi§]/igi*fflSai4 x UrlaubXtraiasin; Proc. Natl. Acad. Sci. USA 77: 4 

216 O980)KJ:9ia3£$nr^*J:5H9l»*lx*»i$ixfc, 
»Ufc*W *-WSt (CHO) ttfi^iR-p«>S. JBWElfcSHfc 

Mteroit, Jt*tfcl"<^©Mt xfcBSSftS. r5tt, DHF Rifi 
fit-?-©** <©3f-^- 1 T^fUctfK LT . a - K-f 5 D N A t V 

Iggt/^ * ^ rotero D N A<7)#&0 =• br-©^-**S*i6»il4. - OHM tt 

(EP 1 1 7, 0 6 0) OrtattDHFRO^ftlCt^fcb-fx 09*-f* 
ATCC No. CCL6 1 CHO-K 1 irV^ofc^: <Dtt©^"C'®12J-C$>3fc 
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DNA&?u\ f 41DH F R ^ IStfT 5 / !) =>->K3*^7* 

(APH) i^ofcfc? lo©»^tt^- *-TJgfMaftXB:W«f 
MWfc&£tifcfe±Mfc (rtBttD H F R ^ Mt51$i:!?iS©ia t\ ftl 
TUiiH-f^J'sV, i/>Xl*G 4 1 8 b^oltT^Jif)) = $/K«#* 

J:oT»Ri-Sri:*S"e#5. *BH*1MM, 9 6 5, 1 9 9*«r#JS©:: t. 
[0 12 2] 

s»rtT?«yBi-*fc»©afo*a*«te*-i4. si©? 0 ?^ kyr p 7^c# 

it-f-S t r p 1 M&^--?h& (Stinchcomb et al., Nature, 282: 39 (1979); K 
ingsman et al., Gene, 7: 141 (1979) ; 3UiTschemper et al., Gene, 10: 157 
(1980). trp I3ie-?li, fllxtfx ATCC No. 44 0 7 6XI4PEP4 

^t*Wfc»©S^-*— Srtl*-f5 (Jones, Genetics. 85: 12 (1977)) „ CL 

otz, Artd t r p i mmtDtfm*. nit/h^r^^ 

T, Leu (ATCC No. 2 0, 6 2 2X113 8, 6 2 6 

Leu 2ae^££fH-6gfc*aro:/7*5 KlCioTttttSttS. 
[0 12 3] 
(iv) ynt-^i^gg 

srWW-rsflijffiie^oiBJ&a K^icatuhSE (5' ) tcfc5*aiRga?ijT'&?) 
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1-5 r. tlUot, ffi#*=-^3DNAfc:fl«Wfcy 8*DN 
[0 12 4] 

7:7 h-^n*— (Chang et al. Nature, 275: 615 (1978) ; STJWdde 
1 et al., Nature. 281: 544 (1979)) . 7A'*!)*^77?-t H)7°h7 
(t r p) T'n^e— *S (Goeddel, Nucleic Acids Res., 8: 4057(1980) 
&tfEP 3 6. 7 7 6) &tft a c ^d*- * t ^ofc i 5 ft^-i*^!) * K^n 
* (deBoer et al. , Proc. Natl. Acad. Sci. USA, 80: 21-25 (1983)) ft 

ro^^ ^^KBa?iJ»-t"t?»c^*$tiT*3 9, iot, gjfiStifc 5 $018 

DNAlCttL^ftkfcSSS-t-Swt^-t't 5i5f«CoTV>5 (Siebenlist et 
al., Cell, 20: 269 (1980)) „ nM&ft^&R^ ttftto? v 9 ItWmz 
, 9 Kfca- Ki-SDNAtdf^ftW^y £ixfc-> W V • 

#-/ (S.D.) E?iJ£t>-^frf5 Clefts. 
[0 12 5] 

te^^^^$ttfcSC{i^5)±}ffil-ilt)2 5~3 O&Sroir^fc&SATfrfr 
*#<©*e ; f-©<E9il*6*»e)±*7 0~8 oms©tr^ic£ 
^tH3*l3t>3 lo©EJ!ltt, xasttft©3t^ U*f-K-C*>9 55CXCAAT 
*»£©JI«te*^©35l^K;fc5©H:, 3-7^ 3 
*ig|;:# y AmU*ttM1-Ztzib(Di/y-rfrT-h<9 5 5AATAAAE?IJT'&3 

[0 1 2 6l 
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(Hitzeman et al. , J. Biol. Chem. , 255: 2073 (1980 
)) XI«^lO^!)3-;l#* (Hess et al. , J. Ady. Enzyme Reg., 7: 149 
(1968) ; JfctfHolland, Biochemistry, 17; 4900 (1978)) , {PJxJf, ^fy—g 

yy?— if. 3-***^y-try ^A*-if. tvutryg^^-if, hy^-- 
* y v^-f yy y-if, ^^^^n-^-r y y ^Rxf^^^^i—^<otz 

[0 12 7] 

, B6tt*^7T*—tf, «*«:W^#Brr5iW!H4»*, **n^**>f^ if 

1-Sfcft^affl/«C'<^^— Xt^yn^e— ^JiJEIc, Hitzeman et al.<BEP7 3 
6 5 7AlcE3$£;ft/0>5 0 |BI«i^fiJlcB:, tMmW^s'^ 

[0 12 8] 

(1 9 8 9^7^ 5 Bfc^£jxfcUK2, 2 1 1,5 0 4f) , TtV 9 
V;7y^;v74 0 (SV40) i: ^ilzVJ ;\sX<Dtf J J*frb. 0tfx.iiT^ 

[0 12 9] 
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S v 4 0 IS«fcSV4 0 !M/w^8g 

&&ZttfSV 4 7 ? * > V t LXmtyM§btlZ>o Fiers et al. , Na 

ture. 273:113 (1978); Mulligan RXf Berg Science, 209: 1422-1427 (1980); 
Pavlakis et al. , Proc. Natl. Acad. Sci. USA, 78: 7398-7402 (198l) 0 b h 
1M h/Jfv$<Js\'X<D&mmW-%l7v*-i?te. Hind III EM^yy 
7* > Y tX^Xmm^h^o Greenaway et al. , Gene, 18: 355-360 (1982) 
o m%W)Vofe± ftX^ffi-b LXVi/%mM 1 ?<<^X%Rl^XDNA*%$l£ 

Ttztzzbomz^^xit, kh^k^m, 419, 4 4 6^xm^^nx^^ 0 

#H*ffr»4 6 0 1 9 7 8^1E»£tv0^o ^t<, IM' 
^fa^^S^^^^^^^^r^- K^5 c DN A<£>3£5UCOl N TOGray et 
al., Nature, 295: 503-508 (1982) ; J^W^* lM ^- % i/^*-T 

—^7**—? <DMfflTX<D^ <? *<Dmi&PS<Dt hj3-^y^7xny c DNA 
O^^(^OV>TC0Reyes et al. , Nature, 297: 598-601 (1982) ;ig*Lfc^!> 
*&U^1f^M&ftT*<£>t Y>i^$y^nW> lftfc^ll^o^TCDCana 
ani&tBerg, Proc. Natl. Acad. Sci. USA, 79: 5166-5170 (1982) ; RXfy V 

^fti^^/^gasasryn^^ t Lxm^tz, cv-it/vwasa, - 

*N I H-3T3M^X(OmmCATmn(Om^C^^X<DGoTman et al. , P 
roc. Natl. Acad. Sci. USA, 79; 6777-6781 (1982) fc#!$<£> r to 
[0 13 0] 

( v ) ^y/Nyir- mm<offi&w% 

bpcDDNA<£;X*f£ffitt^*T*fc5 0 aiiz/N^f— fl x >f V h n y (Banerji et 
al., Cell, 33: 729 (1983)) >^¥\^Vf (Osborne et a 

1., Mol. Cell Bio., 4: 1293 (1984)) <D^X\ te^tMS^LS (Laimins et 
al. , Proc. Natl. Acad. Sci. USA, 78; 993 (1981)) RXf3 (Lusky et al., 

Mol. Cell Bio., 3: 1108 (1983)) <D t^h\Cft&Zfltz, )tWU^RXI& 
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/n>-1J— (bpl0 0~2 7 0) , t'f h^^D^/MWD^-^i^V 
f— x «Stfi,&OI!feJ5HS!l<D3tf !J - ?i^Vt- ~BiXn"fJ 

niv, Nature, 297: 17-18 (1982) t>#B8<0r. t„ 
[0 13 1] 

(vi) e?n»ittfftics« 

km. a*, mm. mm, Amx\tt<Dmo^m^ 

>M D N AXte c D N AW 5 Rt^^lC J; o T l± 3 £>— Nt\Z 

*#-C#3fc©-C*><&. lix?)0««H:. K"f5xnRNAO*«fi« 

[0 1 3 2] 

(vii) **.9 9-<r>m»&xf&lfr 

BWK-fr*>*-CIHI**i, &9ikiltiZ-7?x$ KSr&*i-a©K:a*b 
[0 13 31 

Krt©jELV«^J&*R1-$fc*©£*ffl!K:ttU E. coli 
K12I^294 (ATCC No. 3 1 4 4 6) £^SI<E&-f 5 ^ 
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Ztl, ftURaiy K^^UT— \fmit^&VftVT$i?l, **o/X»Messing et al. 
, Nucleic Acids Res., 9: 309 (1981) O^ffitCi ot, XteMaxam et ah, Met 
hods in Enzyraology. 65: 499 (1980) <D%mz& oTEJlJ&££*x5o 
[0 13 4] 

(viii) i§ffi^51^*- 

LTV^£ 0 Sambrook et al. , supra, pp. 16. 17-16. 22 c MW*¥&*&<<? R 
W&±*B1& tf iB tt tt, * n - Vft £ tifc D N A K J; 9 a - K * ft S 
#y^:/^KOffiffiT*P^^^ 

[0 13 5] 

(ix) aS4*«»«j!BBII&^<^^-« 

ftfe^^^x -<^^—S.t5^^8a^Gething et al., Nature, 293: 620-625 (19 
81); Mantei et al. , Nature, 281: 40-46 (1979); Levinson et al. : EP1 1 

7, 0 6 0;MEP 1 1 7, 0 5 8 lClS»£;}xTl>5o ttUMMMHSSL 
Ofc»<^1*icWffi*^7^^ pRKS (EP3 0 7, 2 4 7«fFno. 

5, 258, 287) Xttp S V 1 6 B (P C T#W£$6No. WO 9 1/082 

9 1) -C*>S 0 

[0 13 6] 
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m^ii?y^m&xi*yy^m&£ftm5i\&- con, b. Bsubtiii 

st V^ofc Bacilli, P. aeruginosa t V^ofcPseudomonasflL Salmonella typhimu 
riumXteSerratia Marcescans. &<a~£frli> 0 lO(0&J L^E. coli^ 7 =■ V 
^gifi, E. coli 294 (ATCC No. 3 1 . 4 4 6) T?fcSA s Wx.tfE. coli 
B, E. coli X1776 (ATCC No. 3 1 , 5 3 7) RXfE. coli W3110 (ATCC 
No. 2 7, 3 2 5) tV^W(DMftairi^o ~tlb<DM\*. «JRR 

* 7— tfRJSfcl^ofc* n-^V^Oin vitro T^D^jfcfcBLT^ 

So 

[0 13 7] 

{fc^ ^~Ofc&<0iI§]&?g±T-fc£ o Sacchoromyces cerevisiaeXti—Jftftft 

-ttf>Wj0>ft#< Ol, SLRU^ttc, #!l^.fi> Schizasacharomyces pombs 
(BeachXWfurse, Nature, 290: 140 (1981) : 1 9 8 5^5M 2 P^OEP 
1 3 9, 3 8 3) o Kluyreromyces hosts (#II*MfNo. 4, 943, 529) #»J 
X.fif, K. lactis (Louvencourn et al. J. Bacteriol. , 737 (1983)) 0 K. frag 
ilis, K. bulgaricus, K. thermotolerans. &TfK. marxiarous. yarrowia (EP40 
2, 226),Pichia pastoris (EP 183, 070;Steekrishna et al. , J. Basic Microbia 
1. 28: 265-278 (1988) ) c Candida Trichoderma reesi a (EP244,234), Neurospo 
va crassa (Case et al. , Proc. Natl. Acad. Sci. USA, 76: 5259-5263 (1979) 
) 0 RXf Neurospora, Penicillium, Tolypocladium (WO 9 1 
/0O 3 5 7, 1 9 9 l¥lfll0 o &tMspergillusl&£, 0iRlf> A 

. nidulans (Bal lance et al. Biochem. Biophys. Res. Commun, 112:284-289(1 
983): Tilburn et al. , Gene26: 205-221 (1983); Yelton et al. Proc. Natl A 
cad. Sci. USA, 81: 1470-1474 (1984)) and A. niger (Kelly and Hynes, EMB0 
J., 4; 475-479 (1985)) h^m^A^mXh V % rr-ClUfffltM, 
[0 13 8] 
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yW*ii&£.U t SS'(£X.U t Spodoptera frugiperdra (%&) , Aedes aegypti ($& 
) „ Aedes albopictus , Drosophila melanogaster (5/^3:) SO^Bombyx 

Luckow et al. Bio/Technology. 6: 47-55 (1988); Miller et al, Genetic Eng 
ineering, setlow et al. eds. , f&8%£ (Plenum Publishing, 1986), pp. 277- 
279 ; RXMaeda et al. , Nature, 315: 592-594 (1985) £#J£or £„ #RtfAu 
tographa californica NP VOL- 1 gE^ffc&t/Bombyx mori NPVOBm- 
5 mW t v ^of; h 7 7 x ? -> 3 ym<D § * £ * fa -M 

odoptera frugiperda«© r- 7 >^7i^ >3 ^©fcfetCftJEI-S ^ t 
[0 13 9] 

t/^/<=ottfeSiflaiS*SrfiJffl-t-5r t^-C#5o Settle li. fiS^SSl*, St 
*DNA^Iit5'<< foCj*^CfeSt^$tVfc*fflBAgrobacteriuin funefaciens 

A. tumefaciens£J3^7ctt«WJI&lg*<Z>'l' >^^—>a XDffl, — K 

*tt# & § en tf y /< y > > * ~t? * - ? fttf# y rf s/uflss/ ^-jvhe 

?!Ji^o/tJ:5^ISffiS.O : v'^^E?lJt>flJffl»rtgT'Jb5 0 Depicker et al. , J 
. Mol. Appl. Gen, 1: 561 (1982). Mid. T-DN A 7 8 omfc+OlMW®. 

H»«$iiftDNAt^ym, «aift*.aDNA'&»it«waitrt©***gi 

9^6^21B / ifOEP32 1, 1 96, 
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[0 14 0] 

ssue Culture. Academic Press, Kruse Patterson, editors. (1973)) 0 fffflft 

^%^mm^Mmkmm\t ltis, s V4 oici9»Ki5*$nfcf-/n?*c 

Vl^SE (COS-7, ATCC CRL16 5) ; hEffWMHMMM 
j§*4 , T*0^fiOfc*[rf-y^n--^>'^$H^2 9 3*13:2 9 3»Graham e 
tal., J. Gen. Virol., 36: 59 (1977)) ; ^A**— ?U«WMS (BHK, A 
TCC CCL10) ; ^^>Tn-X/>A^^-|pm(»J!S/-DHFR (CHO 
, Urlaub and Chasin. Proc. Natl. Acad. Sci. USA, 77; 4216 (1980) \ ~?^7» 
-feA'MJjaflS (TM 4 , Mather, Biol. Reprod. 23: 243-251 (1980)) ; iTvl'W 
WIS (C VI ATCC CCL 70) ; 77 V Al^y^y^-WMS ( 
VERO-76, ATCC CRL-1 5 8 7) ; t h^S^^lfi (HEL 
A, ATCC CCL2) ;^f^M (MDCK, ATCC CCL 34) 
;/<^77P-7yHff»fi (BRL3A, ATCC CRL 1 4 4 2) ; fc 
btt*WI& (W138, ATCCCCL75) ; fc MFF*WflS (He p G 2 , HB8 
0 6 5) (MMT 0 6 0 5 6 2, ATCC CCL51) ;T 

RISBJS (Mather et al. , Annals N. Y. Acad. Sci., 383: 44-68 (1982) ;M 
RCSaiS: FS4*8Jia;SU J t: Mftf^SE (Hep G2) &h2> 0 
[0141] 

^^awi&tt, ^m<D±^(om^^ *-xit? n-^y hyy 
wrlxws* u^fea- K-rsae^srJtsi-s^fcai-ai 5 hikes 

[0 14 2] 
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[0 14 3] 

"CfrfrftSo Sambrook et al-.WUOjBl, 8 2»-eE3fiSixTl^5 i 5 ftittfk 

XJi*^ftbOl»lia(Dfc«)^ttffl$Jx5o Shaw et al., Gene, 23: 315 (1983) R 
I/1 9 8 9$6fl29 0{I^$JlfcWO8 9/0 5 8 5 9 fc* 9 £*Vt^ 
5<£5l-, fcSaottttftUfiOJgKClftOfcftlClii, Agrobacterium runefacien 
sTCOaS^^^^tlSo JEfc, 1 9 9 l¥U 1 0 Bt&**tbfcW0 9 1/ 

003 5 8i;:iE&*;h,T^a£:fe!9{;:* m^fo^&*R^xm.m*Yy>*y* 

Graham&tfvan der Eb. Virology. 52: 456-457 (1978) <T> ]) >Wt% *7 -kfctJS 
fe^»*tt5o «a»»«BIS«±»»St(E*0±«:W««tt, 1 9 8 3¥8fll 
6 Btt^E^ffFNo. 4, 3 9 9, 2 1 6 CD^T'A x e nc<koTlE5$£ftT t 
fc 0 *»rt^OJgRClftH:«*ttlCH: % van Solingen et al., J. Bact. , 130:94 
6 (1977)&tfflsiao et al. , Proc. Natl. Acad. Sci. (USA). 76: 3829 (1979) 

[0 14 4] 

#f§W<^fM*y^:^ Sambrook e 

[0 14 5] 

fttS«^Ho Ham' s F10 (Sigma) , ft'>i&^«« ( (MEM) 
, Sigma) , RPMI-1 6 4 0 (Sigma) X tf£Vw< y =<DtgJE4 — ^Hgifi ( 
(DMEM) , Sigma) £ ^ofcmiRO*SSMS, «*ttlSO**lcaLT^5o 
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XlC-tO-f^TOM^dMcSfc.^i Lrrt-^^nSHan and Wallace, Meth. E 
nz. 58: 44 (1979), Barnes and Sato, Anal. Biochem. 102: 255 (1980), *H 
iftffFNo. 4, 767, 7 0 4 ; 4, 657, 8 66 ; 4, 927, 7 6 2 ; XI* 
4, 5 6 0, 6 5 5 ; WO 9 0/0 3 4 3 0 ; WO 8 7/0 0 1 9 5 : XfctKH 
4*frRe. 3 0, 9 8 5; ftlCfE&$ftT^5£ifc<^rfta> , bv fe±mmotz>b 

?A&tf!>^B£i£) , »ffr% (MliHEPES) , (^Jx-tfTx 
/'✓yXOfS'^) , #i£fefC (09x«Gentaroycin™mt)) . ^tfijc* 

10 14 6] 

■Mb rt t h s mm z s^-r *„ . 

[0 14 7] 

tioT, Xfi^tfy^Dy hj£, mRNAOK?^lt5fc*«/'- 
if >-^n y hfe (Thomas Proc. Natl. Acad. Sci. USA. 77: 5201-5202 (1980) 
, YvYzfvyYm (DNAM) tcioTittSK a*rt-e»3£*lx5 4. 
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Wfctt, DNAlMf, RNAfifc$H ! \RtfDNA-RNA>'>-f:/!J 5/ Kfi* 
10 14 8] 

ffl-rSO^aLfc^CSSttOSVlfefeSWH:, Hsu et al., Am. J. Clin. Pat 
h,75: 734-738 (1980). \Z ioTEiE^tlT^S. 
[0 14 9] 

10 15 0] 

„ HT|RCD^W?^®S«|7^/^ AMlCONXf4Mi 

llipore PELL1C ONIS^-^iia.- v h) Srffiffli"^ - t a*>T*£ 5 
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fyy j^mv&LbLXti, ^fA;77^r^ §t*77^ir^ 
mpl-I gGXttT'o^^A-fc^rn-*) , JfcMMSSflUB* P"* 

(H I C) (0**.!*^— r/K 7fyWXI*7x=^Hoyopearl) > 
Zu-?y>fy? 4 (^Jx.ifCon A-t77D-^ u^fyl/- \s# 

, -tNfXSM* (tSJx.lfSEPHADEXG-7 5) , tf^Z'fttf 
T-*>*mj3yJ* (m*.ti. DEAEXIl*;V# : "fv'^f/l'S^/V7t7'B 
tr-rt/— fe/vn-^) Xt/a»ftKa««:^n-r h^57W (RP-HPLC) (0J 
2o<DSfcWRP-HPLC&B#tt**.3!fc h I L-2©fMU<0fc«>l;:JB 
V^tv5 0 Urdal et al. J. Chromatog., 296: I7l (1984) &#IS©£. t) 

ft© ; ^n-7h7*-*^ ; **«JSD S- PAG Efc£#£**l5. 
[0 15 1] 

v AFFl-Gef 10 (Bio-Rad, Richmond, CA) fti'iV^ofc (£f*L< 

tt) H*fl:s*tfc«r»Kia**nfciM»»ff-i gG*fflv^r, 77^7^ 

~/W7/V;*-<J K (PMSF) iV^ofcynxT-^lfi^fCkX, ffi%*<r>?> 
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Susies*, m&zw®®mmftr<Dmwz&v<nft#xK%<D&mi*<o®&v>% 

o 

[0 15 2] 

*5EWO*t>»*Uv^»B«K*sv^-Ctt, ftft[4T=f=* h*ri# (aAb) 

SW«« , l'©*-©E«3*©^l:»U t »«t&tJ t in vitro&tf/Xtiin vivo?© 
<I4, ^iC^JgttlcH^SilTV^l 2E 1 0, 12B5, 10F6SUtl2 

KBI**nrv^*«:#fclRlt1*llttSrfco*»5*»«:J!«»5fci{>lctt. 
I^E L 1 SAieM^fflv^:t^ft5, 

[0 15 3] 

*»W ©^fttc&v ^-C^Tffl-Cfo 5 * / * d -:>vHn#£ 3 - W 5 D N A 14 , 
**»5'<<. ^©^©^T'fi&gE^nT'y >-?>v^K£K£L&^E. coli 

*nn. ^cosaiis, ft^^-XA^7^-pi (cho) *fflsaxi4#Mffi 

[0 15 4] 

IV. fljffl 
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ntto<D%m#*femttz>tm><oin vitrei 

[0 15 5] 

(Witt, fc¥*SXtt#W^©f*©S£*Att*iM . JEKttfll 

38ttlhffl'jSH£«# (DIC) 4 *ftttil/.NK*'JH£ (H I VR»Si I T PS 

v»hi vmi tp) , wt¥m&M/Nsm&&* %*&k*tiim>pm, * 

10 15 6] 

gW4J»ttiuNR^©4*WM^*r*i-**»f30c -mp 1 r=*=. 

* u\Ffli&tt, &famx\mtemmomm<o±ib<Dfttm&it&m 

10 15 7] 

4»*WfiH±«r*-f**38WOc-mp lT=^*l*0t#tt, ±J£0£A2fctf 

*{t^tt, G-CSF, GM-CSF, L 1 F, M— C S F, I L— 1 , IL 
-3, a: P ^njjfcn^V (EPO) . *y h • S^K, I L-6, XVI L- 

ft 5 5. 

[0 15 8] 



-71- 



y (tpo) &ni:*&?. ftcmi&mztiimzixoz,, aAbcKoi^i 

[0 15 9] 
[0 16 0] 
[0 16 1] 

tftft#*©fttttt\ «*.«, KKl*l&K, *Bf*lgSS, ffiArt&B 

. 8Bi*l&SS> »BRrtS!S. £Kf*lg&> gtM>L<li#MM8ft. XI4Tf2©# 

[0 16 2] 

t £*i5/B*©«£&tf&^&g&©«SI|i£fT 5 *>5 5. ftSWlc 
[0 16 3] 

A&j&fett. »*L<tt*frxi4»*^rn'yA' tut, 
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ti*3V^SS#^»LT*§ttt?*>*), TR1S HC 1, U 

; T/l>*c~><D£ m 1 Og|g*?i) K, lM»T/u 

ttT^=^©J:5*T5 y» ; t^n-^(,L<tttoRi«;, 
-riv-*, Xl*^** h y V^^tf*»*, "IS*, fiV^O«!©K«ti ; 
EDTAcDip/<C=¥W- Mfc#J ; \—^X\ty^\f h—^O £. 5 tlWT 

= -thi; ^AWi^^-f^-^MWC/XfiTWEEN, PLURON I 
CSfclXtttfy^i'i'^ya -/u© .fc 5 *#-f * ^teffffiSHS*!! * 1stt. 
[0 16 4] 

[0 16 5] 

^p b p©MO, # y K«r£tf H<tafcM£# !> v-wMtt^ h y y if * * 

£tf. fft^SfcttlS!^ h y y^^OMtfi, #!)i^7/K MKn^ mz.lZ 
, Langer?3., J. Biomed. Mater. Res., 15: 167-277 (1981)5. tfLanger, Chem. 
Tech. 12: 98-105 (1982)KJ:9EftSnfcJ:5**y (2-t KP^'/afA- 
-^f^jW-H Xfi#y (f^wr/i-=— A-) . K (fcBIMMfS 

3, 7 7 3, 9 1 9^ R#lttn : $5 8, 4 8 1*) , L-W5^8t^ 
•7 • :r^vU- L - {fH^9 y — h t ©#fi-o-fr (SidmanPj., Biopolymer, 22: 547 
-556 (1983)) , H^WSL^-f-^y- l»t?=A' (Langerfe, AWE) . LUPRON De 
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pot (&*ffiao (MLm-yv 3-^s?*m^tD^yo!j K-r-fcx-bt 

fr, &tf#y-D- (-) -3-t Ka^>gaS£ (»H1 3 3, 988f 
) tftHitlZo 

[0 16 6] 

3 7 ^ct?^c^jcBS8 $ tt 5 ^ t Lxmnx&MML, mat lx2l®& 

[0 16 7] 

*W^HJS!l§J**fc:tt:, !)*y-ACflfiJMTPOtt^ t TPO£ 
£tf y ^y-Af4, |«8lO*ft : H-fyiMWIlS, 218, 1 2 1 * ; Epstein 
b., Proc. Natl. Acad. Sci. USA, 82: 3688-3692 (1985) ; Hwang b, Proc. Na 
tl. Acad. Sci. USA, 77: 4030-4034 (1980) ; Bfc#l#£FS§ 5 2 , 3 2 2 ; BWN 
«ft»3 6, 6 7 6-J|-; gWN*m!fS8 8, 0 4 6* ; ftWMMfrSB 1 4 3, 94 9 
*;»ffl»tt*1 4 2 1 6 4 1*; B##ffFffilfBSi?8 3 - 1 18 00 8*;#H 
#!f!g4, 4 8 5, 0 4 5fS^4, 5 4 4, 5 4 5 * ; fttWCBfcNWffSI 1 
0 2, 3 2 4#tCi«5^SI$tL5. y^y-^tt> $^ii 5 »3 0*/V 

, /M! (*!)2 00~800A) 0*flti)5„ 
[0 16 8] 

Kft©«sf4, gssoftesftiFSL ml ttsy, -km. ^o^nRxmu 
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Sei-^Wifflftfi, in vitroXttin vivo©V^T ft^tCfc 5 5. 
10 16 9] 

fc * fciJB fc $ ti 5 ffl * © jSSSt^S-^S^ ©tffP Srfr 5 *> 5 T* & £ 5 . 
A&ftft 1 0 ±IE©5HICJS CT« ft 1 n g/kg~ft* 1 , 0 0 0 mg/kg 

[0 17 0] 

CTfcoTt, £J&©SXtfSffi*l;:£Ct, $0. 0 0 lBg/kg-Hfil 00 0b 
g/kg, ± "3 L < \m 0 . 0 1 mg/kg~ifa 1 0 0 mg/kg. J: 9 ff * L < tttt 0 . 
0 1 0mg/kg~$2 0mg/kg©7=r=* htiltttiK S#^©S:4©fcft©ft3&©#e 

a©*a©SE*©»fl« * s fi c s * -e, xttft#©*«©9f aoftsasjidi * ft 5 

[0 17 1] 

* Lt HatoatltrMIK-f & % © «?R $ t "Cttttv \ 
[0 17 2] 

mp l T=t-X Hft#Ty*-f tt, *KWI-I4W0 9 5/1 8 8 5 8 ('|S«© 
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[0 17 3] 

(a) Ba/¥$mmn.Tv±<<( 

£Smp lSSM^^KtScDNASrl L-3ft#tt^X^ • 
»Wa*Ba/F3^Ai-SwtlCi9, Ba/F3-mp l*MS3R*»a:Lfc 

(F.de Sauvagef>, Nature, 369: 533 (1994)) . ft«a^ffiflOtttT P O 
KlRJtLfcB a /F 3 -m p 1 »)&CDiS»cD$i», Wfu(cE«$Hfc <t 5 K L 
T, 3 H-5^ ^^(OffiO^iirioTail^Lfc (F.de Sauvageb, flfS) . 
[0 17 4] 

( b ) ik/jNtginSG P II b III a 5imoR*^fc«)(DCMKT y-fc-f 
CMK«^, 1 0%m%V*sfofe%tfl OmM^V^^y^fflSSttfeRMP 

I 1 6 4 0±gifi (5/^ (Sigma) ) t?Jlt»Lfc. 7 y-feW OJWBfctSV^T, *B 
«&SriR*U ftfrU 5mg/l!^>--f ^v^IJ 10mg/17#- h?^?* 
3 V, 1 X«cfl7C^^«£$ttfc«jflL«G I F^«fe-5 x 1 0 5 f@/ml^SSS 
£i2rfc 0 9 e^&^U-M^^T. TPO^pMfiS^T^^ 
StBS**** - ?! 0 Oml<D®&~?&$ x.Mcm\\LiZo 1 0 0mlOCMK» 

l*B3 7 < t:T^>^r^-<- h Lfc 0 «f ^<—> 3 ^ FSrlOOO 
rpmT*4t:t?5^Pfl^b: 0 VLfco ±*«:Jfrt\ 1 0 Oml<£> F I T Ofc&G PII b II 
I a ^ey ^ n— ^2 D 2St#**^x/WcaSJDLfc 0 4t"C 1 «F«(0>f 

Sr^tf±f*Sr»T> 2 0 0ml<£>0. 1 %B S A- P B SfciMr#**/MC*JD L 
fee 0. 1 %B S A - P B SftiflSS: 3 0SI lfc 0 

9J^rS^f*K^1^7^-^^^V^TFASCAN^^a^WLfc 0 
[0 17 5] 

(c) mpl-Rse. g D*^ 7S§#^ 3 ^BMfc<0ii£Ofc»<0K I R A 
EL I SA 

khmp 1 g^tete, Vigonb, PNAS, USA 89: 5640-5644 (1992) tC £ 0 BB* 
StlT^So mp 1 g*#<DHtt*K*>f ^ (E CD) fc, */V#*S//W*JB f 
1 ag^U^f K^tfRse (Mark's, J. of Biol. Chem. 269 (14): 1072 
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0-10728 (1994)) ^■OBS»lHM&rt K*^ > (ICD) (BPfe, Rse. gD 
) i*^tf*^7gSfrSr, *W»»^fE««)KIRA E L I S AlC*5tt 

[0 17 6] 

( i ) «aenRH 

^W^^j^^ A^tt^ y^^fD (Paborskyk, Protein Engineering 3 ( 
6): 547-553 (1990)) ft^O^^f KlCit Lt^ey ^ n-t;Vttg D (^n-y 

5B6) timbre, m&ztiitxhytmmi*. ] J >mmffi£m$Mk (p 

BS) . pH7. 4*3. Omg/ml£»l£U 1. QmUZ^#Ltzh<0%- 2 OX: 

[0 17 7] 

(ii) St*^*fpvyR#HI! 

*y^n— ^o-y4G10^ UBI (U-^ • ^ 
r>K (Lake Placid) , NY) ^biAU *RbT*f-^-N-fc Kn*^^ 
i/lsTS* K (Biotin-X-NHS^ U If— ^ • #~ ^ * (Research Organics) 
> ^ij^yK (Cleveland) % OH) Srffil^T tf^^ftLfco 
[0 17 8] 

(iii) U^fyK 

fcmp 1 PXfl/K*:* hy^»«i LT4 < C"Cft#Ufc 0 
[0 17 9] 

*»W©7^^ htTLmzm-tZK IRA ELI S A(DfeASrH9K*-f 0 

l g^ttSrSttffc-TS r fc £^ lti^S. 

[0 18 0] 

(d) TPOSf^HfTyt^ 
NUNC 9 ^U- 2Mg/nl^WStMgG Fc (^ 

t^y>"7^X (Jackson Labs) ) £-&t?^»««iS (pH9. 6) 5 0/zlT* 
4tt-i!4='-f^ >^Lfc 0 ELISAg« (PBS, 1%BSA X 0. 2 
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%TWEEN2 0) yi/-f$rmpi-igilKfe 
, 2. sng/mi-etf^v-^Lfco «^ft«*^#o»ftfkxi4#»ftfl: ,, e 

TPOSrSSSPLfco 1 l*RI^ ^*a^-^3 >Stfi!t#^, ^bu^bTtf 
^y-HRP (v^) &(ctmb^ao^v-^-- fcfSft (*^#- 

K-ryK*^!)- (Kirkegaard &; Perry) ) b&l^J >^^r^-<— i^s >-fZ>Z 
t{C±5, Sft'&LfcTPOOicSrftiaLfco t^t©*3RS:EL I SA«*«* 

i*\ »3te££4 5 0-65 OnmT^Sc^ofCo 
[0 18 1] 

(e) HU-0 3«igmT^ir-T 

HU-0 1^Sa^ (D.Morgan, (Hahnemann University) ) 14 

zinn^fiJ^H^ (GM-CSF) K##LtV3 0 r ^ X^btlltHU- 0 
3*MS$I4* GM-CSFtft4< r h T P 0{C*3^5if«^ii^lC<t 9 > H 

[0 18 2] 

2%»5FSft;t hJSteAjftfttf5ng/mlr hTPO«$tlfcRPMI 1 6 
4 0*-?, HU-0 3«Bia£il*#Lfco 7yir-< OtfflC, TPO^iU JfofiS 
M&l M&*ftfr2. 5X l 0 5 fB/mll£fJ§«Lfc^ 1 6 P# 

1 0 4 fi^S"C9 6^U- Y\zmz-ttrttz 0 4l7yt>fSrfToft. 1 /zCi 

ofc e ttlSSr/<y*-K (Packard) MMUMKrAV^Tian U 3 H-f-^y 
£>St!9&^§: Yv~f* UfsY • (Top Count Counter) — 

K) £ffll>T«iJ£Lfc 0 
[0 18 3] 

( f ) *M»WRH«£*7y*>f 
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&mz&mZtl1tmfcMmWiTy±'( (Grantb, Blood 69: 1334-1339 (1997 

*fc c b bM^jk^b^^EiKL, 120gTl 5 ^mm^xm^m-r z> ^ 
irfciO y ^Bfca«£«A*6* (PBS) T**MS£gfc#U Jh/h* 
«Sr^*Lfc 0 JMS^Wy **Zf (Iscove's) (Dulbecco 
's) (IMDM, (GIBCO) ) (lml^fct) 1 OOfS^^U > 

0 7 7gm/ml, 7r^^7 (Pharmacia) ) {Cfig U 8 0 0 g T* 2 0 #P^S. 

-es^sibfco &%j&&mmfc*Rm>b\B}&L, iMDM-e2@ft#Uc 0 

3 0 ?v-]fc« (FBS) , lml^tz*) 1 0 O^-y bO^-v^J yRXf* 

MDMt, jWiaSrlmlSfc? 1 X 1 0 6 it2 4?:«$7 P U- h (COSTER) 
\mx.tttttz 0 hpy»fy (TPO) Xtt#L#l 2B5 tKHSfrl 2 
D50Fab' 2aoAK*9!tt«r4X!>s^ic«AlLfc. JMBfr^MclHu ft 
JP«l**lJ£»as^*tl*^ofc. lnlT»fcofc 0 ig* 

3 7t:t5%C0 2 t, 14BH, tafi^>*^-*-rt^if«£*fc 

3 (Grants, ffiffiB) , JMt»K£ftfc*X5 ^^P-t;«HP 1-1 
D (W. L. Nichols, ^3-^y~^ (Mayo Clinic) KiOfitt) Srffl^T 
, E8«t*S:SiLfc. «£\ jBMW«^^ ha»fett*U Tyir^g® 

1 (20%FBS, 0. 0 0 2%EDTA«r£tfPBS) -C20fti£U 2 Ong 
(D3^>ft:HPl-lD fctei-tlOO, OOOcpm) Sr^tf 1 0 0 m \<DT yte>T 

10 18 4] 

151 Omg/mlOK-e 3 0 5>W*aaU JS^HtL, T^VhU 7-f/V*-SWI 
[0 18 5] 
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(g) HU-0 3»fiMb hfa^mz®iTZ>TPO-VifcM&&&7>y±<>( 
HU-0 3«S£±ie<D<fc ?\zLX%mi<tz 0 ? ^>m^1)U£i%tz±lkZ 4 

0 0 gT*5^JS^8S-r^- tl-i^. Jk/hffi$r#<^tfA^ (RPR) £i§ 
StfCo m^mfttts EWX©3«fBartfcfTofc 0 H*tta-K{k (Fielder, P 
. J., Hass, P., Nagel, M. , Stefanich, E. , Widmer, R. , Bennett, G. L. , Ke 
Her, G. , de Savage, F. J. , JfctfEaton, D. 1997, Y u y^^^^y<D^R 
5^f/Vt ITOb hlfa/hS (Human platelets as a model for t 
he binding and degradation of thrombopoietin) x Blood 89: 2782-2788) Id 
£9 125 I -TPO&HSKU 9>/<9Hl MgSfc915~50/zCii^54# 

[0 18 6] 

1 OOpMa^ftTPOSr^tfl lO^^o'Jy h^<Dg*"C, 2X1 0 6 fi 
5^ (HBSSB) ^^4X10 7 <B^jfiL/h«^tfJill^, «*fc»S<&ffitt 

ml^2 0%v/3t-HBS SBKfiJIU 13, 5 0 OrpmT* 5 &NN&lrit'L>d 
lift, ±f»Sr»3IU Wiia^uy h«r^tf^a-^JiE»Sr9J9IR5. ^V- 
r-^ • ^f/V (Iso Data Model) 1 2 0^^ • U*?l/9*-*m^X. *BJSX 

[0 18 7] 
[0 18 8] 

(h) gi?ntt&£ 

B I A C O R E S 7 y fell (7 7/^^7 «^ttyt- (Phar 
macia Biosensor) ) *ffl^T8BS$*tfc#^&V<!ffll05S«)e»*^^ V><0 
d^Fa b»r>i-^S**^*?Ptt«rtt-*tfc (Lofas &; Johnson, 1990) 0 tit 
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3-^W5 /7"n f/P) -tf/l^tM' * KJB&fi (EDC) WN-tF 
d+->^^->W5K (NHS) Srffll^T, gD-mp lttfl:»M*77'!) 
y^<Dtzt>, • ^yt/SrftttfcUt. gD-mp l£lOmMgf® 

•J-hy^AWIfft ( P H4. 5) U *5J:*3 0iig/nil»C*«?Lfe. 

-35 (35/iL) £1 m L/£<D*5g-Ci£AU *3 i-t 6 4 0 0 5Jfc»=- y V ( 

ru) <D%y7y y^Ltz-^y^^^m^Ltzo iM^^y-^T5 

VSr^ny^^^JtLTaALfc. Wl^^WSUSOfc*. PBS/Tween 
$W?flt (0. 0 5%Twe e n-2 0 &£tf !> ^«tt*£«*tfcfc) f Fab 
©1. 5&R£*&!fc£\ 2 5 C CT*2 0 ^L/^OSiS^ffl^XaAUfc SPR 

8B*i»e>©¥»IHt*«:K d Sr, k off /k on t LTf+g tfc. fcipffli^, k on (c 

(k off ) SrfflV^fcaU^55^fc. A?il7 ? -^Sr*j3eAB->A + 
B*7vM;:iI£$-£, kof f+/-s. d. (ffl£<ftMKMH£) SrWfc. **» 

v<D-&m&fe& (ks) *###*^Ba txtf* u *w*wu*©w» 

tLt^n?m kon+/-s. e. fcfcfc (3£®ff9Kg) . Wfeftfc 
f+^KdlCio(t2,^Se [K] tt, ^M©ii*St-Mt-2>«TWS: : e [K] = ( 
(k on )' 2 (s off ) 2 + (k of£ ) 2 (k on )- 4 (s on ) 2 ] 1/2 I^V«Lfc. ZZX- 
, s of ,XUts on «, *ft€ftk on ^k off fc:fcttS^lSMt'fcS 0 
[0 18 9] 
*lll«2 

CAT7^7 , 5!)-^t> <©Jt#:(D*SI 

WO 92/01047, WO 92/20791, WO 93/0 
6213, WO 93/11236, WO 9 3/19172, WO 95/0143 
8WW09 5/1 538 8. fSWtCiS'** t , 11 2 Rtf 3 li, 7r- i/Wite 
■7-3 Ufc*«F v (scFv) #tfls:£-£if6x l 0 9 ffi<£*ft5*n-> 
Z<att7r-i/ - 7 4-77 y LTV">S. *tJS, rco^g-c- 
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[0 19 0] 

(a) mm 

t h-mp 1 F.de Sauvage?>, Nature 369: 533 (1994) i£<fc 9 15*6$*! 

[0191] 

(b) -YAy^-^ic*3^S7T-^aR 
NUNC-fAyfa^S:, lOv^o g/ml£> g D- c -m p 1 Sr&trP 

BSO*«2inl-e, 4t;-e- Bfe=i-T>f s S?L1t 0 PBStSl^f, 
£3%$?L£^frPBS (MPBS) "C 2 B$Ffl^?fiT^n s^^Lfc. £-7 
^VKT'fl, Sta-Cl^pW^n y*>y<Dtz#>^ 1 X 1 0 12 c. f. u^tfC . A 
. T. Sifr^T— ^ • y47y y — 1 0 m1£ lmlGOMPB SlcaSJPLfCo 

JK^G>tt£«\ Be*tO±-e3 7t:-e2«p|B»aS**:. fa^PBS-T 
WEENT-6H, PBST6»L, -t^^flt? 1 0#M 1 0 OmMT E AT 
^r-v^StiH^ 5 0 0/ilOlM TR I S (pH7. 4) T^ftoU #** 
*T*±-C«#Lfc. *0«09 0K-Ctt, PBS-TWEENTOft#S:2 
0 0. PBST<E>j5fc#£2 O04"CiiJOS*fco 
[0 19 2] 

*iau77^t«v^5ii©»isi^o*iiTG m»n^ 

0 0 Mg/ml*^W<=i/y >^ffifi*tlfc2YT*^±iCS 
V^Co 3 O^C-C-lftit****:*, =n^-S:i 0nl©2YT— BODSofc. - 
Ojgi&5 0 iilSrfflV^T*yW<=-^y ^Xtf — *£^fr2 5ml<7>2 YT^ 

SlU 3 7t-C2«pBfii 5 U*?>>f ^^a^ h Ifco NW^'7r- 
v?M13K0 7 (77/^^7) Sr 1 0 m. o. i. TSMlD Lfco K*«, ^ 
y MfcU *yw<=i/9> (10 0Mg/ml) Rtf*^>f^V (5 0/zg/ml) £r 
£tf2 5^0 2YTIZSB«£li\ 3 OtT 4 i§'k#8S 
fci0;fc««Sr:77-^kl&*U rH&o^r-^lml (»l0 12 c.f.u.) 
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[0 19 3] 

(c) * huy hT^>T3-^>f y^*nfc*»tttr-XSrfflv^gi#^ 

-c-mplft »3ft*#O«l§!iiC?evMMMUN0PURE NHS-lftf 
V (lf^^/V-N-t Kn*V-*^>W * K, fc 0 T~* (Pierce) ) 

[0 19 4] 

K©±T1>*IBK lml^MPBST (3 1XPBS, 0. 2%TW 

EEN2 0) -C^n^^rV^Lfco Iftf^VflsSflfc g D- c -m p 1 

*i oony<o**»*Kft5J:5i-iiaiou Bteso±T-3 7trci*HL 

-^SrtftjOR^ife^S*^. *©B, ^b^hT^y (DYNAL) T*=*~ 
T^y^$ixf:3 0 0Ml^DYNABEADS M- 2 8 0 5r 1 ml COM P B S T 
T*31h]Sg#L (DYNALJSflffi^aMSMB (DYNAL Magnetic Particle Concentr 
ator) Sr^ffl) , Z 0*EWB«©±-e lml<£#rPftMP B S TT?3 7 t:-C2 l*m 
^n^^Lfco tr-X£MPC-?®JRU 5 0 m l^MP B S Tlcff®® $ 

fco DYNABEADSXWf Lfc7r^Sr> 1 mICO p B S -TW 

EE NT 3 0, MP B ST? 10, P B S T? 3 0, <D £ff 7 0}5E# Lfc 0 g& 
T?5^K, 3 0 0/zl^l 0 OmMl> » ^/WT S r 
fcKi<9, if-X3a»67r-^t*lil**fc. 7r-^*±*Sr»*U 15 
0 /ilOlM TR I S-HC 1 (pH7. 4) tfftlfco 7 
ffl^TT, HuEcOi^t-tTMSiimfflt* (mid-log) (&TG 1 S±»I&£J8Sb 

[0 19 5] 

t^f^tgD - c-mpl l:l3tt5»RO»2Rtf ; E:^07!^' Km 
lml^lU^^ttfc^r-^ (*3<fc-fcl 0 12 cfu) 5:2 0 O/ilOl 0%ft?L 6x 
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PBS, 0. 3%TWEEN2 gtJSftSttil^^^^ 

»2 7!?^K-Cttl OnM, i371?^K"CttlnMtfcofc 0 JR-tf>SfcHM:, *1 
y^yKTiil OOnM, »2 5l»K-eHtl OOnM, £ 3 7 V> KT*tt5 OnM, 

"Ctt 3 *^ * ^tdifi^D $ *fco 
[0 19 6] 

(d) Sft£ftfc^*-:xtf>EL I SA^^y-^y^ 
M^7^KoS, i^^^^ilyi^D^^ el isai: 
±9** !>— c -mp 1 

[0 19 7] 

<@*(D^n-:y£9 6 RftiSi7 P l/^- M3<^) 2 1 0 0/ig/ 

nl*/w<=^y^«r^tp2TY^aau 

fcl 0m.o. i. ©Ml 2K0 7^-. 7r-^l8^Jt, iRSfe Lfcttlfe*:, 

-*3 otTafpicat 5 */w<=5/y> (loo^g/ 

ml) (5 0/xg/ml) Sr^tf 2 YT»*lC»Lfc. 

[0 19 8] 

NUNC MAXISORPW^n^^^^.^l/-h^ 4t:T*— Bfe. 1 
50m 1©, gD-c-mpl, BSA, XligD-g p 1 2 Ot 
2j«g/mlT£tf5 0mMK»««tt (pH9. 6) T^-T^^LfCo 
Lfcft, S»-C2I^W. 3%*&¥L£^tfPBS (MPBS) "e^-F^oy 

[0 19 9] 

7r-^«f*4fcSriS^4MtU, 1 0 0 ji 1077-^f±tl^> *H"Cl* 
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»IHtt*3*fc. ft&m, 1 : 5 0 0 0*iR(Dl#!7ttX/v**^^f ^ 
feiM13gifr (Pharmacia) Sr&tfMPBS, &IC3' , 3' , 5' , 5' -X 

h^^f^^^y (tmb) -e7r-^*r*lUtfc 0 H 2 so 4 coaSJoiiJ:0 

[0 2 0 0] 

( e ) pRgtt s c F v E L I S A 

PlSttscFvtt, 3 0tt*;^^yy (10 0/igM) MI PTG ( 
ImM) ONSr^W"r52YTrt^i@58$ J fr5rt(Ci!9, ^o-><0»*±»<© 
f"CR*Lfc. EL I SAT^-MCtt, gD-c-mp K XJ4EL I SAjf 
g^^Ktefil-c-my c Ma b 9E 1 0 O^IT M*<D =>-T >f i^Srtt if 
:U: 4 ^-Ht lxELISAflRi (0. 5%<7)BSA, 0. 0 5%(D 
Twe e n 2 0, pH7. 4 "T?ffiSL$tlfc P B S) T^n^^U PTIStt s c 
Fvte, 1 0 0Ml©±*fc#L6ffiF*REL I S AS: 2 0 /z l^SO-fS r t fci 

1 VaL>V}£tz*) 1 Mg/ml<^Ma b9E10*50|*K 

MBSrSSSD+S^tKioT, »T*tt s cFv£$ffiLfc 0 ilEL I SAlCO 
1>TJ2, W^/Wt^/:c - mp 1 ^ttl^^S, xyu7YT\?V>- 

FTStts cFvSrftfflLfc. 
[0 2 0 1] 

I SAKi!9BH40^n->o»Sr«3lc^i-o 
^3-CAT7^^7 y frh<0%&— c -mp 1 s c F vfetft 
y—^ysf^tltz? v — ^ : 15 34 

EL I SAl:±9Btt^n-y : 3 6 1 

Bs tNlS«?iMl:±a45^-y: 2 4 

^^^K«rA»^«a-rs^o->: 1 7 

KI RAti97^h"C*5^n^ : 9 



-85- 



Ba F3mMTv±<<\Z£*)T*~X : 6 

[0 2 0 2] 

(f) ^n-^DNA7>Oi/^!Jyhi£ 

c-mp 1 -^?o-y^^Sttlt U-^-E5DO±«-CT^-y ^^-T 
19R (5AGCGGATAACAATTTCACACAG 
G3) (gfi?IJ#^5 4) Rt«e^IIl©5 5BStCi3V>TT=-y ^1"5 f d 
tetseq ( 5 G T C G T C T T T C C AG A C G G T AG T 3 ) (I2?ij#-g- 
55) SrfflV^fcs cFv>f^-h«rit*Bi-SPCRXl5*n^«S!<, 
Kt5HPJR»*BstNI (B7#|R) KiaJUftfcioTftfiLfc. 
[0 2 0 3] 

[0 2 0 4] 



m&VBA : dH 2 0 6 7 /il 

1 Ofgampli T a qS«^ 1 0 

2. 5mMMg C 1 2 10 

DMSO, 5 0% 2 

mtifozfyj-v 1 

S^ftB : 2. 5mM d NT P 8 v 1 

AMP L I TAQ 0. 5 

awft^?^ i. o 



R&mvmvowzm&toA * 9 0 » iah^o 

Jtfef-y^SrJB^TE. Colin n^-6r>*«(ci?r^*SrS«i-5o 

«£*Bsn o/zi^^jp-r^o 

t-f^^: 9 0tT3 0&\ 5 5tt3 0#, 7 2 c C"Cl5^2 0 #£:Perkin E 
lmer 2400*-? 2 5iNf ^/W 
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i80©fi^*S:lfiOBs tNlKJS8««i;:^5o 

5 *ftOB s t N I SraSJp-fSo 

6 Ot, 2B$r B 1 

3 %M ETAPHORE 7 # n y^±"CtWfc*«flc»KW-f . 
[0 2 0 5] 

(g) ^P-^OlS^iJft^ 

lC2%^V=i-^t 10 0 Mg/ml*^=5/!J y£MJELfcktf)5 Oml+Kan 
^^8iU 3 0t-C-Sfe««§tfc o Qiagen Tip-10 0siW-* 
-<D/o baA'fc/H^TDNA&aitU Sft^r^^fl*-? *—9 (Appl 
ied Biosystems) TIM ^BS?y&£ Lfco Applied Biosystems373Ag 

SlDNAv^-^^iyi^— iCjfefcii:, I"*/— ^jt^-jfj ^uJfyA (Gene Codes C 
orporation) Srffit^TEWSr^W Lfc. VHMVLlfef^, ffittT*-*^- 
*V-BASE£fflV *T£«»II&3R Mc« 3 15 T fc e 

[0 2 0 6] 

3 9<^^n-^(COV>TDNAK?"J^#tjtt, 2 4 0>jftfc5 c -mp 1 -ft* 
s c F v s «rdS*i lttfc?)tfco 
[0 2 0 7] 

(h) (h i s) 6 S:JBt^fcs c F v s <DHSi 

7t-5*5K (phagemid) DNAt, E. 
GolitfttS 3D3^I6ftlfc 0 3 0t:T-Sfe^#feSrJSM^*Sfc», * 
/l/^^y — ^*r#5 5ml<02 YTS:«fflLfco rtl^^iftO 

. 2mlSrlHIC*»-C2 0 0ml fll^U $)0. 9<POD 600 *"«#Jfc£*fco 
ttSt^UyUkU IPTG (ImM) X^/^^v-y ^ (1 0 0 //g/ml) * 
^*"t5 2 5 0ml<£2 YTtt, *SSrR*t5 ift"CSBliS*, jEiCSOt 

[0 2 0 8] 
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m&tLtL&m*l''--hTy>(~T<<<t*^h?y7>< (IMAC) (CioT 
. ffiffrMffiMUt. 8WSS*fc^wy b*:, l*IB*±"rtii:5***w4:KJ:. 

ot, 7k/^shockatejffi«ffi ( 2 5 mMtf) MJ7-HC K ImMcOEDTA, 2 00 
»NaCK 2 0%^^n^, ImMOPMSF) 1 Oml + tcWB«l£*fc 

o ±S£lmMMgC 1 2 S.U<5 0 mM, pH 7 . 5 <D ]} VKSWiK*-t?gBS Lfc 0 Qia 
gen^ON i -N T A7^n-7«*^ -#~<fl^if*5 9 fcfcjfl Lfc. pH 
7. SO 5 OmMU h V V 5 0 OmMN aCK 2 0^5^;/- 

* HOggttepH 7 . 5^5 0«!)>Sifi, 5 0 0inMNaClW2 

5 0nM>f /V'Tffofco PD-10^77A (Pharmacia) ±T&#fti6X 

tMS^WH&lfcSU 9*'<9fik, ^lml0^5»^*5iT*CentriconlO 

[0 2 0 9] 

1. 0£>2 8 0nm=0. 6mg/ml^feS ifi^LT^3tJB03tffi^»ft**63£ L- 
[0 2 10] 

r*l?><D* >/<? 1 MmSiyo<D—&ft$:K I RATyW , c -mp 1 -B a/ 
F 3 aSSii*T ytJ&XfH u 3 «it«7 y Kft Lfc 0 
[0 2 11] 

scFv^o-yi2B5, 12D5, 12E10, 10D10, 10F6, 
Xtf5 E S<Dtz#><D?y* ^ KDNA (^ft^ftpMp 1. 12B5. scFv 
. his ;pMpl. 12D5. scFv. h i s ; pMp 1 . 12E10. s 
cFv. hi s ;pMpl. 10D10. scFv. his ;pMpl. 10F 
6. s c F v. his; WpMp 1. 5E5. scFv. his k<$b£) 
*S t?T -i^~7 WManassasO A T C C {£#ft $ tlfc. 
[0 2 12] 
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(i) gDtag, Fab' , Fab 7 2MM^f s c F vi:» 

t5^S7t-7i/ ML; 

s c F vCD|£51<D&#Ofc*&U\ »Fab' WFab' 2^^ffiCDfc 
Si-c-mp 1 ^n^yo-^M^^^pAKl 9tf>^#Kl^n- 
~>?Ltz (Carter et al.^ffi : Sli^lC&tt 5^i£^3lo 3:183-1 
9 2 (1 9 9 1) . JSatt, P>«tflJIKJ:o-Clt»^r«ftE. ColiT** U 
*777^- if (pho A) (Chang, et al Gene 44: 121-125 (1 

ifc&aSKE. coli^rn b^-i/yi I (s t 1 I) i/?i-ASSffl1fi9iftLX^ 
£ (Picken, et al. ) Q rtfV<^* — (tt hk x C L (Palm et al. , Infect Imrou 
n. 42: 269-275 (1983)) Xtffc HgGl (C H 1 (Ellison, et al, Nucleic 
Acids Res. 10: 4071-4079 (1982)) feiSYtJl/h^tv^Z* C H lIg?C 
It, /^7y^77^^ t 0 (E¥*~5*-*3&*iffi^T^S (Scholtissek and 
Grosse Nucleic Acids Res. 15: 3185 (1987)) 0 
[0 2 13] 
( j ) Fab' RXfF a b' 2<Dm%k 
Fab' MFab' 2 *V *X t V** m*&*tSEMJt 

SSSr/Bl^T* s t 1 I tV L K7«>f V (S f i I) , V^CKK^^y (R s r 
II), 3tlItV H h7>fy (Mlul) »yv H iC H l K^>T> (Ap a 
I) ©»**BlCi3t^T#R« (unique) #JRSMt<Op AK 1 9 rtfcjf A1" 5 ^ 

tcior*fiic«ofc 0 -pFab ; #^»m*r*«-rsfc«>, C H 1W 

Fab' 4H-tt*»< UpAKl 9<0»^©i54t hr-cys-a l a -a 
l a tfL5t hr-ala-ala-pr o <b V> 5 T 5 J WSBMXHtW 

f5o Fab 7 5>^-<05S^CDfc«>oro^^^-tt, p X C A 7 3 0 fcA* £*x 
S« 

[0 2 14] 

«$ixfcL#£:*LT^fc;:£a>fe, thAC L tt, pBll. 2 (Carter, P. 
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Garrard, L. , Henner, D. 1991. : IftMMCjJtt ***©*5U 3:183-192 
) HpXCA7 3 0O»»^fct^n-r-=:^U ^<^-pXCA97 

[0 2 15] 

Fab' 2^tLT^fii^5im^fc»(C, p X C A 7 3 0OC H I >f 

y±i:t HgGi tv^*Srftici-S-<^^-^fl|^$ttfco 

£3&4£>fc*B>«G CN 4 n4*/>i/y/<— Y * 4 1/ (Hu, et ah Science 250 
: 1400-1403 (1990)) &1$l< 0 Ztlb<DD N A7 7 ^ > ^J**tl*l*5 
^^U*^K«r«V^-C****lfct>©-efc9, 7 5/«E?Mcy s-p r o- 
pro — cys— a 1 a — pro — g 1 u- 1 eu~l eu-g 1 y-g 1 y- 
arg-me t — 1 y s — gin— 1 eu-gl u — a sp-lys-va 1 — 
gl u-g 1 u — 1 e u — 1 eu— ser — lys — a sn-ty r-h i s — 
1 e u — g 1 u — a sn — g 1 u- va 1— a 1 a — arg— leu— lys — 
lys-leu-val-gly-glu-arg (E?iJS^-5 6) fca— Ki" 
So »bixfc^5^5 KttpXCA7 4 0i*4*Jx5. 
[0 2 1 6 J 

s c f v s©prasK^>f ^ttJt**ix, pcRgwi-itK ±atfc-<^^- 

[0 2 17] 

1^4] 
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12B5, 12D3, ftl/ I0D10 : 

GCT TCT OCO GCC ACA CAG GCC TAC OCT GAC ATC GT<3 ATG ACC C (SEQ.ID.NO: 5?) 

ATG ATG ATG TGC CAC GCT CCG TTTGAT CTC CAG TO GGT C (SEQJD.NO; 38) 
12E10 ; 

. GCT TCT GCG GCC ACA CAO GCC TAC GCT TCC TAT GTG CTG ACT C (SEQ JD.NO:S9) 

3 

CCT TCT CTC TTT AGG TIG GCC AAG GAC GGT CAG CTTGGTC (SEQ.ID.NO:60) 
10F6 Ltf^K 

5 ^~ 

v v GCT TCT GCG OCC ACA CAG CCC TAC GCT CAG TCT GTG CTG ACT C (SEQJD.NO*!) 

3 

CCT TCT CTC TTT AGG TTG GCC AAG GAC GGT CAG CTT GGTC (SEQ.IDJNO16O) 
1285 H*TO 

CAT TCT ACA AAC GCG TAC GCT CAG GTG CAC CTG GTG GAG (SEQJD.NO:62> 
3 r^-*- 

GTA AAT GTA TGG GCC CTT OCT GGA GGA GGC ACT CGA GAC GGT GAC (SEQJDJNO: 

«) 

I2D5 H«T>T« 

5 r?-r^- 

CAT TCT ACA AAC GCG TAC OCT CAG GTG CAG CTG GTG GAG (SEQ.rD.NO M) 
3 7*7<<^- 

OTA AAT OTA TGG GCC CTT GGT GGA GGA GGC ACT CGA GAC GGT GAC (SEQ.flXNO: 

63) 

10D10 Hfc-BTfc 

5 7?<<^~ 

CAT TCT ACA AAC CCG TAC GCT GAC GTG CAG CTG GTG CAG (SEQ.1D.NO: 65) 
3 7*?>f^- 

GTA AAT GTA TGG GCC CTT GCT GGC GGC TGA GGA GAC OGT GAC (SEQ.EDJNO: 66) 
12E10H«T7R 

5 -fU-r- 

CAT TCT ACA AAC CCG TAC GCT CAG GTG CAG CTG CAG CAG (SEQ.ID.NO: 67) 

GTA AAT GTA TGG GCC CTT GGT GGA GGA GGC ACT CGA GAC GGT GAC (SEQ.ID.NO: 

63) 

10F6 HtfUJtt 

5 r*-f-r- 

CAT TCT ACA AAC GCG TAC GCT CAG GTO CAC CTG CAG GAG (SEQ.ID.NO; 6*) 
GTA AAT GTA TGG GCC CTT GGT GGA GGC TGA AGA GAC CCT AAC (SEQ.ID.NO: 69) 



[0 2 18] 

s c F'v S:^t5^7^ S KDNA 1 0 Ong, Mffl£5Rlf 
3^7^-70. 5 mM, #2 0 0 /zMTocOdNTP, 1 OmMKC 1 , 6mM (NH 
4 ) 2 S0 4 , 2 OmMM^-HC K pH8. 0, 2raMMgCl 2 , l%hV h>X 
-1 00. 1 0 0//MBSAW2. f uDNA#y^?-f (Strat 

agene) SrflWC* HiSLfc 0 ««Ht. 9 5tT*3 0&\ 5 5tT3 0^ 7 2 

ft, K*»**:Ti(fn-^yA^tftac»K:J:0»ltU »3 5 0 b pO^K* 
Gene Clean Il^ry h (BIO 101, Vista, CA) SrfflU^T^ItUfco LflRTSC**© 
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s r i i r-xyA^y^-r7 p {wOV>r(is f i jrxius c itiWk^ttfc^ 

tf-ft^mffiZ't. E. Coli D H 5 a ^ t MH&fk £ iirfco M*tltzm&Z-fc 

?mj£Lit 0 mmc* mhkrmi u i&u^Apa i*jBv*-cL«s:fj 

[0 2 19] 

(k) gD*^*#5 s c Fv<D*» 

1 a c z7n*-*ftUW^ ;> 5/ K^t;«TOj:4<t?L5p h oA^o 
*-*&Tfs tll^^/HEJUSr^trpAKl 9 0W»#fc, pl2B5, pi 
2D 5, pi 0F6SI/P 1 2E1 OCOs cFv»S f i I-No t I 77 

>f^«^W«^SlD^fcB|aS$ixfcl 2i07^/S (met-ala-as 
p-pro-asn-arg-phe-arg-gly-lys-asp-le 
u) !:3-Kt5DNA77^yh (Lasky&U^Dowbenko DN 

A (N.Y.) 3: 23-29 (1984)) £-&fSU C. A. T. 7>f ^7 ^ n-^Ct 
(h i s) 6 Mc-my c=.\fh-7<Dft*)\z.V L V*<{l'<0 3 

[0 2 2 0] 

(1) E. Coli[C*5»t5*m 

scFv-gD, Fab' MFab' 2^-?Ofc«)0«e^Sr^*t"5^7 
K4\ EJlBfllCia3*$tlfcir*5t) (Carter et al. Bio/Technology 10: 163-1 
67 (1992)) > il^£ftfcl 0 II >y b/WAOSSSMf Ot-e3 0 t tT^4 ORfflUI 
JBS*fcE. ColiB»3 3B6 (W31 10 DfhuA phoADE15 
deoC2 ilvG2 0 9 6 (val R ) degP41 (DPstI-Kan R 
) D (argF-lac) 169IN (rrnD-rrnE) 1) rt"C55S$* 

[0 2 2 1 ] 
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0J3 

1 2B5> 1 2D5SOtl2E10©Mt hSMWNW*©* n-s Vi/SU 5 

1 CHI, CH2&tfCH3 K^^^Rlft hfttti'^A'Kfll (Carter et 
al., Proc. Natl. Acad. Sci. USA. 89: 4285-4289 (1992)) tttsWfc<9 9 
-pRK^Rift (Suva et al. , Science 237; 893-896 (1987)) — H$*I 
£V*Jy&V-79*-~y?l,1to Lfttt, »J©pRK^575K^<:?d- 
L*ftVH«(55a^^-«r, (Gorman et al, DNA 

Protein Eng. Technol. 2: 3-10 (1990)) \Z£9 S 7f7 $4 frXl&Km&Ztl 
fit hKtt^»J3S^2 9 3^i^h7^7x^v/ 3 ytfco flXStfcPSiS 
mi, EL I s A(ci Ogt-mp lttfrSr^'f 
[0 2 2 2] 

KJlMl-l5it>^nfcS V I . DUB^^-rt^tMLfc (Lucas et al. , Nu 
cleic Acids Res. 24: 1774-1779 (1996)) 0 %%1^9-p 
RK^yhnyftCv^DHFRcDNA^U ^ h h — hrtT 
«iRlcJ:9*fWMi*:priBlc-f«« L*U*. fg2tf>s V4 o^o^^Ay 

o KS:^-*-©»*^9fc»*^Ly#7 3:^^^ v (G i b c o 

-BRL) Srffli^TCHOilSrti: h7^7x^i/ 3 ytfc 0 

[0 2 2 3] 

%O^^S&i^jfiL?f'ettS^tlfc2 0 Oml<D»Wi*Jft (DM EM : Ham' s F12 (1 

: i) ^2xio 7 mmotnmm^&^mmLft 0 »8 0%©««tt-c, ^ 

Sr, ^fy^Dy (l 0/ig/ml) , hy^^^^U^d o^g/ml) , ttixiR 
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i o Bm^mLtz. 

[0 2 2 4] 

0>J4 . 

(a) gD*^$r#5 s c F vCDfflSS 

lgm/mlTE ( 2 5raM h !) 7., 1 mME DT A. pH 7 . 4) £>#J-£-T?«&*fflJJS-< 

h^s®®^*. *±r-i 8B#ra. m^McmftLtzo 30^1110. o o 

0 X g COifrQ^lB Tf, WJa^JJftllftSUfc. -h«£> PBSfffl^lxfcC 
NBrt77D-?l:*^!J >-2/$n^StgD*y — 7vMn#5 B 6 (Pa 
borsky, L. R. et al. , Protein Eng. 3; 547-553 (1990)) ^^i5T7-f=T 
(2. 5X9. 0cm) \zHLtz 0 # 7 A £ 1 8 l$P«8 P B S T-gfci£ U * 
*7A»W«CK3tS^Si^i:^tf(C^5*-C, lMWNa C 1 
•5PBST"j5t#Lfc„ 2 5cm/B$Oi^^jiT'4 c CT-tTofc„ 

}§8t£pH2. 7CD0. 1MRBS. 0. 5II Na C 1 IrffiV^tTofc, *7^I 
£2 8 0nm£«gt;:J;9g£mU t°-7#ii£7*-/i'U pH8. 0©1. OM 
MJ^TVpfnU PBSKatUgWU «l«5i§tfc„ m%tLX&btliZfi> 
;<t>WfflmV!lZ, ^3l7cttSDS-PAGE(Ct>)^*fLfco 
[0 2 2 5] 

(b) Fab' #?(Dmm 

Fab' ft^f&SSWfc*!;:!*, TE (pH7. 4 tf> 2 5mM h- !J 7, lmMEDT 
A) 5ml<a^&ig*fflBS^-* h5g &WB»£*, *±T?1 8«p|Wffl^»K» 
#L7c 0 shockateOpHSr, 2M HCl*fflV^5. 6ICP6U ttEtfyRUmifc 
77"!) £10, OOOXgT»3 0»M»iL^»!:i5BS8*Lfc. fee>*>C«)pH5 
. 5O2 0n«MESf?i£LfclinlOBAKERBOND ABx*5A (0 
. 5X5. 0cm) (J. T. Baker, Phillipsburg, NJ) \Z±m £tt Lfc. 2 OmM 
MES-CSj£«{C<£54-Cft}iH,fcft» 1 5 3 cm/l$<Z>}jSjgT\ 2 OmMN a OA 
c, 0. 5M (NH 4 ) 2 S0 4> pH7. 2 <D0 ~ 1 0 0 %<D 1 Oml^*Ji25rfflV 
-C, Fab' £&8t$it£ 0 Fab' £-£*-f 5#B£7°-/i'U $«ffi£PB 
Si^lSLfc, 



-94- 



[0 2 2 6] 

(c) Fab' 2£*<Dtt» 

pH7. 4<£>2 SmMMJ*. 5mMEDTA, 1 mMN a N 3 1 OftHtfcJMSLfc 
ttia^-^h (lOOgm) W^7M ^if (TECH-MA 

R) rt(C3HIii'trt^J:oT«t#Ufc 0 PMSF^liiSTM, 3 0»Pll 

SumXt/O. 2mid^SUPORCAP7^;^- (Gelman) SrilLT^ffiU 
PBS T^ffi¥-ffiit £ ftfc 5 0 ml<£H? 7 7 n -*S5i£j5K :/n X>< >G * 5 A (Ph 
armacia) iCtttfc, P B S Vm&mzftZ>*X'fo&L1t'&, P H2. 3(00. 1M 
^y^yxf/bx^r^fflV^TFa b' 2£pH8. 0 <0 1 M MJ * 1 / 1 0 # 
aoAofcf«ffO*^t«Pi**fco Fab' 2££#1-3#H£:/-/l'U 
3 0*p^vhy^iWy h*7-CUltrasettelC,t!9»«S*"C, i^SJ^ 
§r 2 OmMN a O A c , 0. 0 1%Wf/^VK, pH5. 5tS*lfc. - 
*>5>a>Cfc2 OmMN a OAc"(?Wttfc3 OmlO S -ir 7 7 n-* 
^7 7ix (Pharmacia) fcftU pH5. 5 O 2 OmMN a O A c TSJSffifc* 
Efejf U 1 0*5A(*:a±frlCbfc?) 2 5 mMN aOActO-lM N a C 1 <DB 
»43B-fl«iS*fc. Fab 7 2ZtttZ#m&7-frL, «t»»«:PBSi 

[0 2 2 7] 

( d ) h 5 7 31 * -s/ a y $ ti/c c HoaM^ h <D±%#ift<nmm 

-O'A-fe^rn— (1. 0X5. Ocm) fclf+U PBSTMU fcfc 
1M Na C 1 Sr^+SPBS-CStf^UCftSi-eUH^Lfc. pH2. 9(7)0. 1 
MHOAc, 0. 5N Na C 1 -Cttttfciffl**** lMh!J*-C*ftU 
5rPBS^MU: 0 

[0 2 2 8] 

[1^5] 
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Bit* 


Hu5 *H 

(ED50) 


KJRA 

(ED50) 


nc») 


(IC50) 


(IC30) 




scFv 


20 pM 


InM 


10 nM 


ITnM 


100 nM 




Fab 


>ljiM 


3nM 


900 bM 


nana 


>l|iM 






5pM 


InM 


5&M 


IBM 


300 nM 




ISO 


30 pal 


400 pM 


10 aM 


152 pM 


300 aM 




w 


5pM 


«0pM 


5nM 


14aM 


3nM 




Fab 


»HM 


>1|iM 


500 DM 


110 nM 


>lMM 




Fab7 


>l|iM 


160 pM 


10 aM 


640 oM 


300nM 






>1HM 


480 pM 


30 aM 


430 pM 


300 nM 




acFv 


l^nM 


2t0pM 


lOnM 


24 nM 


>I|J4 




Fab 


>1|tM 


4nM 


300 nM 


luM 


>lpM 




F*b7 


4JpM 


600 pM 


4aM 


InM 


100 nM 




IgG 


>l|iM 


3nM 


10 DM 


430 pM 


300 bM 





[0 2 2 9] 

Wo 

6<li:U2o©?^^ft^=> > Y*\>o$t'£tef>i"<9'g.Zm^X, Sift 

gt*n<D*ffiSr^Mt-*3^-C^ffl1-5wt*5pItg-CS)5o 0tft?-f 7*7 !> 
IC, fO^li^H, 7^7*!J v ^Cambridge Antibody Technologies (CAT) 

[0 2 3 0] 
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[0 2 3 1] 

SiC^y^n-f;^ (.Ztlb<D$iW<DF a b' 77^ ^ HTiifcO © 
[0 2 3 21 

a*yy*-f— £T?fc5 (Valenzuela et al., 1995, Neuron, 15, 573-584) . M 

%M\^K.-?VMZio\ l ^XWL&Z*lZ> (Gautaro et al. , 1996, Cell 85 525-535) 
(D#fr»TSHHLfc*5JSh?*>S. (Dechiara et 

al. , 1996, Cell 85, 501-512) . 7^1) % s ]) >-^{C*3(t5Mu S K©|f 

£ fttf, ««f* tt $ iifcT ^ !> >-#M u S K K*J L 5 3 & ^ 

5«fM» : llk:«fco'tiS*P>ft3 (Glass et al. , 1996, Cell 85 513-523) 0 
[0 2 3 3] 
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we et al., 1995, Annu-Rev-Neuroscl. 18 443-462&U t Kleiman et al. , 1996, 
Cell 85 461-464 ; |C*JV>TH%$^T^-5) <, w ©^Sift^n-tr ^ 
4**tt» ffi5t8Irt<OAChR s(D?|^*&lK»i^T-*>5. TifW\*. C1CDAC 

%<D&it*m¥t-t-ZZt&-V%Z (Bowe et al. , witH. Godfrey et al. , 1984, 
J. Cell Biol. 99 615-627; Nitkin et al. , 1987. J. Cell Biol. 105 2471-24 
78) „ 7^!)y«, 7°nxT— tffaWftKKSfil-tSEGFSa, 75->«© 

SKt'^L^VN (Glass et al. , WW) **Ui. #«ffiS^»lC#fti-S 
##$^-C*i5 (OToole et al. , 1996., Natl. Acad Sci. USA. 93 7369-7374 

[0 2 3 4] 

MitfMi 37r-i ; S±.-e&$L£ix1ts c Fv©^ g*.t£74~7 7 y zm*) 
\i. £*#ffittfl:*8iaW-3 s c F v;tf|Hlj£$*tTi3!K ^oe^KjMu SKg 

[0 2 3 5] 



5. r©j«#©$W*tttt:*fci"C*><5. MuSKfc4**Wfc*Mxfcttll"t?, T 
[0 2 3 6] 

->3y4f,W;, fukiyamajSv^ h- n 7 -f KSSM-T^i$.P^ <DMu SKiDM 

D (Valenzuela et al. , ii&ffl) . Mu S Km&<Dfflffl£tl1tffl&%mLXfemm 

$*^ , S^*tl5.U : 1 3 te=3.-D>-rt-C^$tl.5ii:^6. (Bowe et al., sup 
ra; Rupp et al. , 1991, Neuron 6 811-823: Tsim et al. , 1992, Neuron 8 677 

-689) n-EmzmxzfitzTyy >mm#&ftmm&&mz$mzi?iti:^m&& 

Tftfcl^»kUvftl\, «><U, tttfE-fSt, s c F vfcilLTMu SKcDH 
[0 2 3 7] 

Lfc/JSoT, *5IW<D^L#;fi, mBiAOMu SKS8#OT w 
tt©E*tt«*iLT, MuSK*Sflc«rStt<kU #ft«Sr^«lw*Jft«AC 

[0 2 3 8] 
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y&tfi&JhlM h*^ ^*c-Mp 1 (Kny^xK^V, TPOIc*f1"5 
ft#tt)WS^^ c-Mp lOffi 

(Carter et al. , 1996, Annu-Rev-Physiol 58 187-207 ;Gurney et a 
1., 1995, Proc Natl, Acad Sci. USA 92 5292-5296) 0 MuSK-Mp 1 £36 
St^Ba/F I L- 3lW^Tl!gS*, R«tt*>v<*1tfc LXm 

»£jh,fcHI©MEIffl0>#s c F vKBSStft, *<^<&rtl^ 2 1 (Os 
cFv^5t>40^ MuSK-Mp 1 «m*MartT\ S»ftitJBttJES«S:R» 
"t-5rt^t?§rfc (HID o roSttli, s c F v<DnM<D$L&'VWL&£titi 
o s c Fvfi H<D h7^7x^Va ^SilT WjM^B a/F 3fc*rL«l*Sr 
TFZftfrolto 7=*~* h s c F v**6BI**ilfcI gGOfflm T=*~*h 
flH4t>#ftLTV^fcAS, ^r^^ h s cF va^feRSISixfcl gG{cSoV>Ttt 

B»fe*itt3i^ofc. ^r«4T^!>^c*aiK^>r^ (c-r^y^) a, 

^i:^*P6)ix-C*5 5, #a«Sf^»0*J*Ki:oTttTpr*-C*>a (Ruegg et a 
1., 1992, Neuron 8 691-699; Tsira et al.,SftW) □ it^St^lCOl^TCDE 
C 60 tt. s cFvXBI gG<D^1*tlfrt lsX%$L£tltzb%<D±nft<Dm&t£ 
T=f-^ h^o-y|CO^T5 nM-efeofco M u S K£*H~5 Z tlb<D s c F 

FvMV^O^T^ hcF vtt#*, 5-2 5 nMcDSEfflft-CMu S 
K{COV>T<0«S3^Sr*tfc 0 rtltttStflgWtC, Mu S KlCOV^Ttf) I gGO 
3K?n;tJttl 0-3 OpM-Cfcofco T*5Sr#flg^>ri:o 
[0 2 3 9] 

[S6] 



-100- 



* 5 


JjXl 1/ $ 










mxak #2-scFv 


♦ 


3J4xHT 3 


178x10* 


3.S&M 


muskft-tcFv 




Z39IKT 3 


1.05x10* 


23 nM 


mmk #4-bcFV 






I.WX10* 


ft-5 oM 


muik#5-icFv 




X49xl<T 3 


5.29 « 10* 


4.7 nM 


musk, £6 tcPv 




4.93x10-* 


1.05 x I0 5 


4.7 &M 


mosk#l3-«Fv 


+ 


232x10-3 


453 xlO 5 


5.1 bM 


musk#22-«cFv 




6J»xI(r3 


1.27x10* 


4.8 nM 


mUB*#13-lgG 




1.01 x i<r 5 


1.05 xlO 5 


123 pM 


ousktZMgG 




4.86x10-5 


1.63x10* 


293 pM 



[0 2 4 0] 

#TT?*XStt*j|Bia5RC2Cl 2*#*U WscFv, IgGXttc- 
T^y y(cSIM^^fco £JlRtJ^x-^ (Glass et al. , fjffi) fc-»LT, c- 
T^y^tt, M u S Kf n i/y U y»ft«:S#t 5 r i: ^"C? t 7=f^hs 
c F vJUM gGHifc, ^^^fnVyft*T^!)x^^yP7 b^Wi- 

Bfcfcfrl, -«Oft^ s c F vM*7^^ FK-Mu S K IgG-CH3» 

[0 2 4 1] 

i£#£ftfcC2Cl 2ffi«rt-eAChR^^5^^{bSrR»i-5 s cFvMu 

**PlliaK*5V^Tf4. AChRSr, c-X^y>\ s c F vXitl gG^ftfC 
4MR£**JfcWlfc (unfocus) $-&fCo ttflBttt^ fifff^klC*5^TI4, c-T 
^y X&tf7=*~;* h s cFvWl gGIt ^Ct<^o3S<ifefeSnfc^7^ 
^-^(OAChROR3f*«BfcSrR3|Lfco Mu S K\ZMLmm£tltz#T 

o T^y Vf^ffl^#JD«J*tt*^*)5, AChROf^yhWfn^yjy 
^ h s cFvStfr^ h I gGl;:±9*L<R*£ftfca^ *MR<b s c F v 
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[0 2 4 2] 

±3fi £ ftfc £ *5 9 fcfllJW- 5 ^ fc t So 
[0 2 4 3] 

Mu S K©fcft© = - KiEJiJ*, P CRUISE ±oT#fc 0 MuSK- 
Fc^ KttttJSII^^-pRKS t kNEOrtWt h 1 gG l©Fc«« 

TfSffi!Lfc 0 2 9 3f@o»J3SrtT. MuSK-FcSriSjKWt*3B**, ^ n T 

&tfk Fc-Mp lft#*«)Bt)ia»t«MartK^>f> (7^^491-63 
5) ^45^7gf^MuSK-Mp 1 Sr, SifcPCRl;:J:9WRU pR 
K5 t kNEOt^o^^tfco B a / F 3 ^fl&F^CD&^l: $ tl1f< * * 
- (2 0/xg) om%&K& (5 0 0rtHS, 2 5 0^h 9 6 0 M F) 

2mg/ml(DG4 1 8 fc i S^^W ^yjHttlCOl^"C©»KK £ 9 , 5 

S*(Mr*ai-ase)6Lfciifi**E*#fc. p rks t kNEOrt^gMu s 

K£2 9 3ffl^«BJiartlIb5^7*^t/3>'t, 2«fiB<£>G4 1 8S#? (4 0 
0/xg/ml) 0«Sfe3eUfc»KC*#«r»fc. DNA**&<0£?a£, DN ABB?'J 

h y-^tFflCioT4SLfco Ba/F3MS£\ 1 0 i/JftilJh.* t 
I L - 3 <DW&Mt LTOWE H I - 3 BUttA^ b<0 5 %<Dm&t%& t £ 
JxfcRPMI 1 6 4 0ttf»O"t J JCiMI»Ufc. N**K***Jlfcy-^-<ll 
Sffiffi (MGGAAARLGAV I LFVV I VG LHG V RGK Y A L AD A 
S L KM AD PNRFRGKDLPVLDQLLEGGAAHYALLPG) ( 

mm%7 1) &i^t o b-y*^&u=gDv'^^ 

LT, M^^-pRK-gD-c-Ag r i n 5 «Ufa.flt *flSrt<^ 2 9 3 

V XDT^Smi 137-1949 (Ag + Sgti^^^^l (Ferns et a 
1., 1993, Neuron 11 491-502) ) £3l9L£-£fco 



-102- 



[0 2 4 4] 

s c F v JkTf I g G<DftMo 1 0 Mg/ml"CMaxisorpK»tf (Nunc) ±(CMu S 
K-F c&ST K^V^«r=i— T>T >?Ltz 0 k h s c F v<D5>f y (Camb 
ridge Antibody Technology, ^^U^) Sr. **WiC8E3S $ Jxfci*5 9 J- (Gri 
ffiths et al, 199, EMB0-J1 2 725-734) 2 SO*fta>9 9> K£«LTS9# 
Itfco ffl*<0*n — ^£>4*S1±tt, £ -f ASDIC, MuSK-FcSWMT 
K^»- (CD4-Fc) SrfflV>Telisa (Griffiths et al.ttffl) CioTff 
ffitfco ^14^n->^rPCRtri«9^^y-^^^U, B s tNlifkl:<to 
T r^>r >^>f Ltz (Clackson et al. , 1991, Nature 352 642- 

648) 0 *R«/^-^S:fco^n-^ft|SrE?iJ*^U MuSKOTtS 
3l^«§mt/ t cV^«SrfflV^T, FACS^«fl-ftLfco FACS5)ff^>fc6i:(i 
* WIS (1 0 5 ) S\ *"fft«3fc3 0 AtlOl 0%FBS/PBStWy*a 
^-v/ 3 Viact^Ds/*^$nfcl 0 lo |©77-yi*l^ 2%<OFB 
S/PBS (^^J&Jfi4Lfflf/y^*««lft*iB0 2 0 0 ^inMtT6 0M 
^>^zr-<-hLfCo ^£2%OFBS/PBS^ft#U R-Ml 

3j7L# (Pharmacia, Piscataway NJ) XTJtR-? aa: y * y Vtt^n^ftfc y 
v^jCft (Jackson Immunoresearch, West Grove PA) T'&feU FACS#flfUl 
XoXftVrLtZo ^y^n-f/^9El 0lCj:9B«$ttfcc-my c^^ 
BS^U (Griffiths et al.HftUJ) Rtf#y fc^f^^7^ (his 6) Sr^fr 
3ifb-^^#Ct^W^StLT, tt«rtTScFv«:3&m<Sii\ ZftZ* 
(Q i a g e n) iS*5ti"5 fcfcO K>f 5 i 5N i -NT 

A#7A±-?ffifSILfco I gGtLt^^n-^M^c^H scFv^ 
V H XT^V 2 «lgESr3-K1-5E?!lSrPCR^J;!9, Ay^Sl gG^it hL& 

v H«to3m* RrtBti-s ct 5 t!msixfci«MMfc**<* p i gc-k 

a p p aO^tcatALfc. fl* * — y©fcft©JSS^ Sr CHO«rt 
Ch7^7x^i/ 3 yu «JlLil»paE«f»^fe I gG*lR»U ^7^A 

[0 2 4 5] 
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2ttN I L-3<^£TT*«3lLfc (1 0%<DF B S£«£LfcR P 
MI TO o RfcRPMIT2iajNBIia*r**U 9 6 ? m^MOf"?, 
fc»ft£>s c F vXIZl gG-CttS$ttfc7. 5%(DFBS RPMI 0. 2 
ml* -ci #3i/i'M§fc9 5000 ojBBjaoW^-e^u—T 1 ^ y^Lfco #i8S£, 
-fitCf*»Lfc 0 16^H^^^-> 3 y^ 1 frx/I/fcO* 1 nCi<D 
[ 3 H] -*5 5^*W(JDU 3Efc6#BB-<>'*a-<-i/3^*r*tfLfc. [ 3 H 
] v ? >'0OSti^^Sr> Top Count Counter (Packard Instruments, CA) T'S'J 

[0 2 4 6] 

^DMEM^Ol 0%^FBSftT*C 2 C 1 2 Sr. subfluency<73tt 

y^^T^-x^^^^Hfc^^^^^^T K±tC2Cl 2 4r#KU 2% 
©^AWR^a*- ^DMEMrtW4 8WflO>fy^^>3 VCiot 
> tt*5Mfc«r«*Lfc. s cFvXttc-T^5>*»»KWlPU -ft (1 6 

A^t K*TWt£*fc. IBfi*iftfci:*5 0K: (Ferns et al.tttU) AchRs 
<Dm&ikZWbMZ^Ztzfru-y*>%*£y'l/tfu (Melecular Prob 

es, Eugene OR) 5r^fflLfc 0 
[0 2 4 7] 

S2J£$lXfci:*5 9JC (Mark et al, 1996, J. Biol. Chem. 271 9785-9789) BIA 

K(OCM5tyt- ^-yySr, 5 m l/#<E>aftt-e 1 : lON-xf/v-N 

^S/W5 K«r20nl&M"*wfcK:J:oTJSttflS**fc. pH5. 001 OmM 

h V ^i^CDMu SK-F c 2 0 // 1£2 0 » g/ft<0%l&V± 
y/iCSAt^ ttl^T 3 0/* lOx^r ^T^^SraALfc, scFvW 
I gG£fll»lU P e a r c eBCA*y h J: 9 Kinjectft 



-104- 



iCtt) 1 Onl/ft<Dffi&V, 0. 0 5%Twe e n 20£#5PBS*CD3 0 
/tl©*:"«*R$W&&ALfc. 0. 0 5%Twe e n 2 0£#? PBSl© 
<FT*2 0#Fb1, ^/^gSr^BtSiffc,, Pharmacia Biosenser AB^WBIA ev 
aluation 2. 1V7 h !)i7tt^7 A£##rL;fc„ A+B=ABC 1 

t?-fev-^7A&Ml-*r£iri<>T, £>tt©#ltigfijfcB (Kd) 

(Ka) fc#fc. ¥«fl?Bt££5cK d tt, Kd/KatUttgLfc. 
[0 2 4 8J 

1 0%©FBSS^ = -7DMEMrtCC2Cl 2£3§J$U 2%^-7jkft 
t-C7 2«FlBJ>f^=L-«-H-5rtfcJ:*»5Mt«rRJ!|bfc. ftlc*U&*:. H4» 
lc^$ttfcB#Ffl, c-T^yv-, s c F vXftl gGSriecSnl-arirKioTJB 
ScFvMlgGIt 50nM-<M£fflLfc. IHmttrfrtrc -T^y 

t*3t) (Gurney et al, mlffi) KitKLfc. 3 0 n ltf>T# n-**g-£#i#;**^ 
ai/y^y :?o— rvHftftUG 1 0 (UBI inc. Lake Placid NY) X\tl ixg<Dtfi 
MuSK I gG# 1 3 k*:iX\zm< 3 0 u lOZfuTJ VAir 7 7 n—* tf- 

4G 1 0 XJ2£t A C h RfcW (Affinity Bioreagents, Golden CO) SrfflVyfc? 

i^^^d? v&ftz*-*—t>mm-r?>bt$<9kc'ff\ l \ hrp^2^ 

StfECL (Amersham) -eriltjSrW bMC Lfc„ 
[0 2 4 9] 

*3Stty/l'«^S&Jr«t!9«|«$H5t, MuSK scFvli2i($iLT 

s c F v omffitbVimz is^x, *L. 5 3. ft#6tfc:»*, :®i^M 

u SK-F cT'foS 2ffi<DgtKt?s c Fv77-'^^7 U D-=V^ 
S§»2i»l:^U *©#j*«r*filct5scFv©iei* 

10 2 5 0] 
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[0 25 1] 
[0 2 5 2] 

^T^>ii®ti, *@S*J§iilfcj8^ga (1080/University Boulevard, Manassa 
s, Virginia, 20110-2209 USA (ATCC) KIrKStlfc. 
[0 2 5 3] 

[S7] 



pMpl.12BS.scFv.his 1998$8)318B 

pMpl.12D5.scFv. his 1998$8J318B 

pMpl.12E10.scFv. his 1998$ 8J118B 

rtlpl.10B10.scFv.his 1998$ 8^188 

pMpl. 10F6.scFv.his 1998$ 8E18B 

pMpl.5E5.scFv. his 1998$ 8B18B 

[0 2 5 4] 

fte^c>3 o*m, %ttw<D±ft^mte®%<Dm&zm&-tz>i><DX'hz, 

^Kfett, h»©MlCi'3#ATCC!J^Af^Jit-&^ 

^ItH45r?t{St^o3 5 US C § 1 2 2&U !J tWcW»-f 5#£r^ft2tIiJ (3 
7 C F R § 1 . 14#i:8 86 0G6 3 8 £iX tZ>% 
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netech. Inc t A T C C fflO&ffiOMMl. 1 1£ 5 t <DX'h 5. 
[0 2 5 51 

[0 2 5 6] 

^tr*o *> 6> zmmnnm * pth t f a © k*M!o-c*> s r t 

[B*l*] 
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Sequence Listing 

<110> Genentech, Inc. 



<120> Agonist Antibodies 

10 <130> P0979R1 

<250> US 60/056.736 
<151> 1997-00-22 

15 <160> 71 

<210> 1 
<211> 15 
<212> DNA 
20 <213> human 

<400> 1 

acc tct tgg ate ggc 15 
Thr Ser Trp lie Oly 
25 i 5 

<210> 2 
<211> 5 
<212> PRT 
30 <213> human 

<400> 2 
Thr Ser Trp lie Gly 
1 5 

35 

<210> 3 

«:2ll> 66 

<212> DNA 

<213> human 

<400> 3 

ate atg tat cct ggg aac tct gat acc aga cac aac 36 

lie Met Tyr Pro Gly Asn Ser Asp Thr Arg His Asn 
15 ID 

ccg tec ttc gaa gac cag gtc sec atg tea 6 6 
Pro Ser Phe Glu Asp Gin Val Thr Met Ser 
15 20 22 

50 <210> 4 
<211> 22 
<212> PRT 
<213> human 

55 <400> 4 

He Met Tyr Pro Gly Asn Ser Asp Thr Arg His Asn Pro Ser Phe 
15 10 15 

Glu Asp Gin Val Thr Met Ser 
60 20 22 

<210> 5 

Sequence Listing - 1 - 



40 



45 
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<211> 30 
<212> DNA 
<213> human 

5 <400> 5 

get ggg gtc gcg ggc ggt get ttt gat etc 30 
Ala Gly Val Ala Gly Gly Ala Phe Asp Leu 
1 5 10 

10 <210> 6 
<211> 10 
<212> PRT 
<213> human 

15 <400> 6 

Ala Gly Val Ala Gly Gly Ala Phe Asp Leu 
1 5 10 

<210> 7 
20 <211> 42 
<212> DNA 
<213> human 

<400> 7 

25 act gga acc age agt ggc gtt ggt ggt tat aac tat 36 

Thr Gly Thr Ser Ser Gly Val Gly Gly Tyr Asn Tyr 

1 5 10 

gtc tec 42 
30 Val Ser 
14 

<210> 8 
<211> 14 
35 <212> PRT 

<213> human 

<400> B 

Thr Gly Thr Sex Ser Gly Val Gly Gly Tyr Asn Tyr val Ser 
40 1 5 10 14 

<210> 9 
<211> 21 
<212> DNA 
45 <213> human 

<400> 9 

ggt aac age aat egg ccc tea 21 

Gly Asn Ser Asn Arg Pro Ser 
50 1 5 7 

<210> 10 
<211> 7 
<212> PRT 
55 <213> human 

<400> 10 
Gly Asn Ser Asn Arg Pro Ser 
1 5 7 



60 



<210> 11 
<211> 30 
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<212> DNA 
<213> human - 



<40C> 11 

5 age aca tat gca ccc ccc ggt att att atg 30 

Ser Thr Tyr Ala Pro Pro Gly lie lie Met 

1 5 10 

<21D> 12 
10 <211> 10 
<212> PRT 
<2i3> human 

<400> 12 

15 Ser Thr Tyr Ala Pro Pro Gly lie He Met 
1 5 10 

<210> 13 
<211> 15 
20 <212> DNA 

<213> human 

<400> 13 

gac tac tac atg age IS 

25 Asp Tyr Tyr Met Ser 

1 5 

<210> 14 
<211> 5 
30 <212> PRT 

<213> human 

<A00> 14 
Asp Tyr Tyr Met Ser 
35 1 5 

<210> 15 
<211> 66 
<212> DNA 
40 <213> human 

<400> 15 

tac att agt agt agt ggt agt acc ata tac tac gca 36 
Tyr He Ser Ser Ser Gly Ser Thr He Tyr Tyr Ala 
45 1 5 10 

gac tct gtg aag ggc cga ttc acc ate tec 66 
Asp Ser Val Lys Gly Arg Phe Thr He Ser 
15 20 22 

50 

<210> 16 
<211> 22 
<212> PRT 
<213> human 

<400> 16 

Tyr He Ser Ser Ser Gly Ser Thr He Tyr Tyr Ala Asp Ser Val 
15 10 15 

60 Lys Gly Arg Phe Thr He Ser 
20 22 



55 



Sequence Listing - 3 - 
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10 



15 



<21D> 17 

<211> 27 

<212> DNA 

<213> human 

<40D> 17 

tgg agt ggt gag gat get ttt gat ate 27 
Trp Ser Gly Glu Asp Ala Phe Asp lie 
15 9 

<210> IB 
<211> 9 
<212> PRT 
<213> human 

<400> 18 

Trp Ser GLy Glu Asp Ala Phe Asp lie 
15 9 

20 <210> 19 
<211> 33 
<212> DNA 
<213> human 

25 <400> 19 

egg gec agt gag ggt att tat cac tgg ttg gec 33 

Arg Ala Ser Glu Gly lie Tyr His Trp Leu Ala 

1 5 10 11 

30 <210> 20 
<211> 11 
<212> PRT 
<213> human 

35 <4C0> 20 

Arg Ala Ser Glu Gly lie Tyr His Trp Leu Ala 
1 5 L0 11 

<210> 21 
40 <211> 21 
<212> DNA 
<213> human 

<400> 21 

45 aag gec tct agt tta gec agt 21 

Lys Ala Ser Ser Leu Ala Ser 
1 5 7 

<210> 22 
50 <211> 7 

<212> PRT 
<213> human 

<400> 22 

55 Lys Ala Ser Ser Leu Ala Ser 
1 5 7 

<210> 23 
<211> 27 
60 <212> DNA 

<213> human 
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10 



<400> 23 

caa caa tat agt aat tat ccg etc act 27 
Gin Gin Tyr Sex Asn Tyr Pro Leu Thr 



<210> 24 
<211> 9 
<212> FRT 
<213> human 

<400> 24 

Gin Gin Tyr Ser Asn Tyr Pro Leu Thr 
15 9 

15 <210> 25 
<211> 15 
<212> DNA 
<213> human 

20 <400> 25 

acc tac ggc atg cac 15 
Thr Tyr Gly Met Kis 
1 5 

25 <210> 26 

<211> 5 

<212> ?RT 

<213> human 

30 <400> 26 

Thr Tyr Gly Met Bis 
1 5 

<210> 27 
35 <211> 66 
<212> DNA 
<213> human 

<4 00> 27 

40 ggt ata tec ttt gee ggo ago ogt goa tac tat gca 36 

Gly He Ser Phe Asp Gly Arg Ser Glu Tyr Tyr Ala 
1 5 10 

gac tec gtg aag ggc cga ttc acc ate tec 66 
45 Asp Ser Val Lys Gly Arg Phe Thr He Ser 
15 20 22 

<210> 28 
<211> 22 
50 <212> PRT 

<213> human 

<400> 28 

Gly lie Ser Pne Asp Gly Arg Ser Glu Tyr Tyr Ala Asp Ser Val 
55 1 5 10 15 

Lys Gly Arg Phe Thr He Ser 
20 22 

60 <210> 29 
<211> 27 
<212> DNA 
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<213> human 



<4 00> 29 

gat agg ggg tec tac ggt atg gac gtc 27 

5 Asp Arg Gly Ser Tyr Gly Met Asp Val 

1 5 9 

<210> 30 
<211> 9 
10 <212> PRT 

<213> human 

<400> 30 

Asp Arg Gly Ser Tyr Gly Met Asp Val 
15 1 S 9 



20 



25 



30 



35 



40 



<210> 31 
<211> 66 
<212> DNA 
<213> human 

<4D0> 31 

ggt ata tec ttt gac gga aga agt gaa tac tat gca 36 
Gly lie Ser Phe Asp Gly Arg Ser Glu Tyr Tyr Ala 
15 10 

gac tec gtg cag ggc cga ttc acc ate tec 66 
Asp Ser val Gin Gly Arg Phe Thr He Ser 
15 20 22 

<210> 32 
<211> 22 
<212> PRT 
<213> human 

<400> 32 

Gly lie Ser Phe Asp Gly Arg Ser Glu Tyr Tyr Ala Asp Ser Val 
1 5 10 15 

Gin Gly Arg Phe Thr He Ser 
20 22 



45 



<210> 33 
<211> 24 
<212> DNA 
<213> human 



<400> 33 

gga gca cat tat ggt ttc gat ate 24 

50 Gly Ala His Tyr Gly Phe Asp He 

1 5 8 



55 



<210> 34 
<211> 8 
<212> PRT 
<213> human 



60 



<400> 34 
Gly Ala His Tyr Gly Phe Asp He 
1 5 8 



<210> 35 
Sequence Listing 



- 6 
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<211> 33 
<212> DNA 
<213> human 

5 <400> 35 

egg gee age gag ggt att tat cac tgg ttg gee 33 
Arg Ala Ser Glu Gly He Tyr His Trp Leu Ala 
1 5 10 11 

10 <210> 36 
<211> 15 
<212> DNA 
<215> human 

1B «JD0> 36 

age cat aac atg aac 15 
Ser his Asn Met Asn 
1 5 

20 <210> 37 
<211> 5 
<212> PRT 
<213> human 

25 <400> 37 

Ser His Asn Met Asn 
1 5 

<210> 38 

30 <211> 66 

<212> DNA 

<213> human 

<400> 38 

35 tec att agt agt agt agt agt tac ata tac tac gca 36 

Ser He Ser Ser Ser Ser Ser Tyr He Tyr Tyr Ala 

1 5 10 

gac tea gtg aag ggc cga ttc acc ate tec 66 
40 Asp Scr Val hys Gly Arg Phe Thr He Ser 
15 20 22 

<210> 39 
<211> 22 
45 <212> PRT 

<213> human 

<400> 39 

Ser He Ser Ser Ser Ser ser Tyr He Tyr Tyr Ala Asp Ser val 
50 1 5 10 15 

Lys Gly Arg Phe Thr He Ser 
20 22 

55 <210> 40 
<211> 27 
<212> DNA 
<213> human 

60 <400> 40 

gat cgc ggg agt acc ggt atg goc gtc 27 
Asp Arg Gly Ser Thr Gly Met Asp Val 

Sequence Listing - 7 - 
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1 



5 



9 



<210> 41 
<211> 9 
5 <212> PRT 
<213> human 

<400> 41 

Asp Arg Gly Ser Thr Gly Met Asp Val 
10 1 5 9 

<210> 4 2 
<211> 15 
<212> DNA 
15 <213> human 

<400> 42 

agt tac tac tgg age 15 
Ser Tyr Tyr Trp Ser 

20 l 5 

<210> 3 3 
<211> 5 
<212> PRT 
25 <213> human 

<400> 43 
Ser Tyr Tyr Trp Ser 
1 5 

30 



35 



40 



<210> CO 
<211> 63 
<212> DNA 
<213> human 

<4Q0> 4 0 

tat ate tat tac agt ggg age acc aac tac aac ccc 36 

Tyr lie Tyr Tyr Ser Gly Ser Thr Asn Tyr Asn Pro 

15 10 

tec etc aag agt cga gtc acc ata tea 63 
Ser Leu Lys Ser Arg Val Thr lie Ser 
15 20 21 

45 <210> 45 
<211> 21 
<212> PRT 
<213> human 

50 <400> 45 

Tyr lie Tyr Tyr Ser Gly Ser Thr Asn Tyr Asn Pro Ser Leu Lys 
15 10 15 

Ser Arg Val Thi lie Ser 
55 20 21 

<210> 46 

<211> IB 

<212> DNA 

60 <213> human 

<400> 46 

Sequence Listing - 8 - 
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ggg agg tat ttt gac gtc 18 
Gly Arg Tyj Phe Asp val 
1 5 6 

5 <210> 47 
<211> 6 
<212> PRT 
<213> human 

10 <400> 47 

Gly Arg Tyr Phe Asp Val 
1 5 6 

<210> 48 
15 <211> 42 
<212> DNA 
<213> human 

<400> 48 

20 act gca acc age agt gac gtt ggt ggt tat aac tat 36 

Thr Gly Thr Ser Ser Asp Val Gly Gly Tyr Asn Tyr 
15 10 

gtc tec 42 
25 Val Ser 
14 

<210> 49 
<211> 14 
30 <212> PRT 

<213> human 

<400> 49 

Thr Gly Thr Ser Ser Asp Val Gly Gly Tyr Asn Tyr Vol Sex 
35 1 5 10 14 

<210> 50 
<211> 21 
<212> DNA 
40 <213> human 

<400> 50 

gag ggc agt aag egg ccc tea 21 
Glu Gly Ser Lys Arg Pro Ser 
45 15 7 

<210> 51 
<211> 7 
<212> PRT 
50 <213> human 

<400> 51 
Glu Gly Ser Lys Arg Pro Ser 
1 5 7 



55 



60 



<210> 52 
<211> 30 
<212> DNA 
<213> human 

<400> 52 

age tea tat aca acc agg age act cga gtt 30 

Sequence Listing - 9 - 
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Ser Sex Tyr Thr Thr Arg Ser Thr Arg Val 
15 10 



<21D> 53 

5 <211> 10 

<Z12> PR? 

<213> human 

<40D> 53 

10 Ser Ser Tyr Thr Thr Arg Ser Thr Arg Val 
15 10 

<210> 54 
<211> 23 
15 <212> DNA 

<213> artificial sequence 

<220> 

<221> Sequence is completely synthesized 
20 <222> 1-23 

<400> 54 
agcggataac aatttcacac agg 23 

25 <210> 55 

<211> 21 

<212> DNA 

<213> artificial sequence 

30 <220> 

<221> Sequence is completely synthesized 
<222> 1-21 

<400> 55 

36 gtcgtctttc cagacggtag t 21 

<210> 56 
<211> $4 
<212> PRT 
40 <213> artificial sequence 

<220> 

<221> Sequence is completely synthesized 
<222> 1-44 

45 

<4 00> 56 

Cys Pro Pro Cys Ala Pro Glu Leu Leu Gly Gly Arg Met Lys Gin 
15 10 15 

50 Leu Glu Asp Lys Val Glu Glu Leu Leu Ser Lys Asn Tyr His Leu 
20 25 30 

Glu Asn Glu Val Ala Arg Leu Lys Lys Leu Val Gly Glu Arg 
35 40 44 

55 

<210> 57 
<211> 43 
<212> DNA 

<213> artificial sequence 

60 

<220> 

<221> Sequence is completely synthesized 

Sequence Listing - 10 - 
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<222> 1-43 



<4 00> 57 

gcttctgcgg ccacacaggc ctacgctgac atcgtgatgo ccc 43 

5 

<210> 58 
<211> 40 
<212> DNA 

<213> artificial sequence 

10 

<220> 

<221> Sequence is completely synthesized 
<222> 1-40 

15 <400> 58 

atgatgatgt gccacggtcc gtttgatctc cagttcggtc 4 0 

<210> 59 
<211> 43 
20 <212> DNA 

<213> artificial sequence 

<220> 

<221> Sequence is completely synthesized 
25 <222> 1-4 3 

<400> 59 

gcttctgcgg ccacacaggc ctacgcttcc tatgtgctga etc 43 

30 <210> 60 

<211> 4 0 

<212> DNA 

<213> artificial sequence 

35 <220> 

<221> Sequence is completely synthesized 
<222> 1-4 0 

<400> 60 

40 ccttctctct ttaggttggc cuaggaeggt cngcttcgtc 4 0 

<210> 61 
<211> 43 
<212> DNA 
45 <213> artificial sequence 

<220> 

<221> Sequence is completely synthesized 
<222> 1-43 

50 

<400> 61 

gcttctgcgg ccacacaggc ctacgctcag tctgtgctga etc 43 

<210> 62 
55 <211> 39 
<212> DNA 

<213> artificial sequence 
<220> 

60 <221> Sequence is completely synthesized 
<222> 1-39 

Sequence Listing -11- 
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<400> 62 

cattctacaa acgcgtacgc tcaggtgcag ctggtgcag 39 

<210> 63 
5 <211> 45 
<212> DNA 

<213> artilicial sequence 
<220> 

10 <221> Sequence is completely synthesized 
<222> 1-4 5 

<400> 63 

gtaaatgtat gggcccttgg tggaggaggc actcgagacg gtgac 45 

15 

<210> 64 
<211> 39 
<212> DN'A 

<213> artificial sequence 

20 

<220> 

<221> Sequence is completely synthesized 
<222> 1-39 



25 <400> 64 

cattctacaa acgcgtacgc tcaggtgcag ctggtggag 39 

<21C> 65 
<211> 39 
30 <212> DKA 

<213> artificial sequence 

<220> 

<221> Sequence is completely synthesized 
35 <222> 1-39 

<4Q0> 65 

cartctacaa acgcgtacgc tgacgtgcag ctggtgcag 39 

40 <210> 66 
<211> 42 
<212> DNA 

<213> artificial sequence 

45 <220> 

<221> Sequence is completely synthesized 
<222> 1-42 



<400> 66 

50 gtaaatgtat gggcccttgg tggcggctga ggagacggtg ac 42 

<210> 67 
<211> 39 
<212> DNA 
55 <213> artificial sequence 

<220> 

<221> Sequence is completely synthesized 
<222> 1-39 

60 

<400> 67 

cattctacae acgcgtacgc tcaggtgcag ctgcagcag 39 
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10 



30 



60 



<210> 6B 
<211> 39 
<212> DNA 

<213> artificial sequence 
<220> 

<221> Sequence is completely synthesized 
<222> 1-39 

<400> 6B 

cattctacaa acgcgtacgc tceggtgcag ctgcaggag 39 



<210> 69 
15 <211> 42 
<212> DNA 

<213> artificial sequence 
<220> 

20 <221> Sequence is completely synthesized 
<222> 1-42 

<400> 69 

gtaaatgtat gggcccttgg tgaaggctga agagecggta ac 4 2 

25 

<210> 70 

<2U> 12 

<212> PRT 

<213> artificial sequence 
<220> 

<221> Sequence is completely synthesized 

<222> 1-12 

35 <400> 70 

Met Alo Asp Pro Asn Arg Phe Arg Gly Lys Asp Leu 
1 5 10 12 

<210> 71 
40 <211> 66 
<212> PRT 

<213> artificial sequence 
<220> 

45 <22l> Sequence is completely synthesized 
<222> 1-66 

<400> 71 

Met Gly Gly Ala Ala Ala Arg Leu Gly Ala Val lie Leu Phe Val 
50 1 5 10 15 

Val He Val Gly Leu His Gly Val Arg Gly Lys Tyr Ala Leu Ala 
2D 25 30 

55 Asp Ala Ser Leu Lys Met Ala Asp Pro Asn Arg Phe Arg Gly Lys 
35 40 45 

Asp Leu Pro Val Leu Asp Gin Leu Leu Glu Gly Gly Ala Ala His 
50 55 60 

Tyr Ala Leu Leu Pro Gly 
65 66 
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[03] 

-#SMfi#Sr^1-0-CfcS. 
[04] 

-o«±©»£jMUMIfcJ:o'r, 7 7-^7'7!)- t fCs c F v «r»* 
[05] 

[06] 

I SA$?r|V^ c-mp l Sg-g-tt? 7-S>*r#£-f 

^1-0T?fc5. 
[07] 

B s t N I MR»Slf^«fHJ:or#«tt«:*3l6i-*fc>i>©. 9 n-^WDNA 
[08] 

[09] 

K I RA-EL 1 SAryt^fOTPOl:»t57^ h$L#©£S«rij* 
t^77ffc5„ 
[010] 

HU-0 3»fiCoV>T©TPO-tfi{WSSittie^Ty-fe-f Oig*Sr*^-^7 
[011] 

^M5©Mu SK7^ h^(CO^r©ftttS:^1-0T-fc5o 
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[Ell J 



VH 



Fl 



COR1 



10F6 1 MAQVOLOESGGEKKKPGESLKISCKGYGySPA TSWIC tfVRQMPGRGLEWM 

5E5 1 MAEVQLVQ SGGGLVX PGGSLRLSCAASGFTF S DYYM£ ^IRQAPGKGLEWV 

1OD10 1 MAEVQLVQSGGGVVQPGGSL6LSCAVSGITLP rYGME WRQAPGKGLEWV 

12B5 1 MAQVQLVQSGGGLVRPGGSLSLSCAVSGITUR rYGMf 0VRQAPGKGLEWV 

12D5 1 MAOVQLVESGGGLVKPGOSLRLSCAASGFTFS SHJfcB WHQAPGKOLEWV 

12E10 1 M&QVQI*OQSGPGliVKPSETLSLTCTVSGDSIS S7YWS tflKQPPGKGLEWI 



10P6 51 A DnrPGNSDTRHKPSFEDflfVTOS ADTSINTAYLQWSELJKASXyrAMVYCAR 

5E5 51 £ VISSSGSTIYYADSVKGKFTI5 RDNSKNTLYl^MNSLRAEDTAVYYCAR 

10D10 51 A 3ISPDGRSBYYADSVKGRFTIS RDNSKNTLYI^^SUIAEDTAVYYCAR 

12S5 • 51 A 3 1 S FDGE5 EYYADSVQGRFTI £ RJ3S S1OTXYI<QKNSIJ?AEDT AVYYCAR 

1205 51 £ SI5SSSSYIYYADSVKGRFTIS RDNAKKS L YLQHNSIJIAEDT AVYYCAR 

12E10 51 G jriYYS^-TNYyPSI^RVTXSp raSKSQFSI^^ 



CDR3 



VU Fl 



1076 101 ACVAGGAFDI *GK£5TtCVTVSSGOQGSGGGGS3GQGSQSVLTO* PASVSGS 

BBS 101 -WSGEDAFDI W9QGTMVTVSSGGCGSC0CGSGGGG5DIVMTQSPSTLSAS 

10D10 101 -BRGSYGMDV ?TCRGTlfVTVSSGGGGS«5GGSGGGGS0IC^TQSPETLSAS 

12B5 101 -G-AHYGFD2 ^QCHWIVSSGGGGTGGGGSGGGGSDIQMTQSPSTLSAS 

12D5 101 -DRGSTGMDV Wt^£TIXVTVSSGOGGSGGGGSOaS^IQMTQSPSTl^^ 

12B10 100 GRYTPVJ »GRGTMVTVSSG(5GGSGGGCSGGGGSSYVLTQ"PPSVSGS 



F2 



CDR2 



10F6 150 PGQS1TISC rGTSSGVGGYNYVS ffYQQHPGKAPKLLIY 3NSNRPS 3VPBGR 

5E5 150 VGDKVAITC RASE GIYHWUV tfYQQKPGKAPKLT.Tg KASSLAS SAP SB. 

10D10 150 IGDRVTTTC RASE GXYHWLA )fY0QKPGKAP1CLLI^ KA-SSIA£ SAPSR 

12B5 149 IGDKVTITC RASE GIYHWLA tfYQQKPGKAPKLIiXS KABSLA5 GAPSR 

12D5 150 IGDRVTITC RASE GIYHWLA tfYQQKPGKAPKLLTX KASSLAS SAPSR 

12E10 145 PCQSXTIS<TCTSSDVGGY3mrskYQQ^^ 



F3 



com 



F4 



10F6 200 FSASKStOTASLTISGLOAEDEADYFC STYAFPGIIX PGGGTKLTVLGAA 

5B5 197 FSGSGSGADFTLTXSSLQPDOPATyVt QQYSNYPL-3 PGG6TKLEVKKAA 

10D10 197 FSGSGSGTDFTLTXSSLQPDDFAITYYC QQYSWYPL-I PGGGTKLEILRAA 

12 B5 196 PSGSGSGTDPTLTISSLQPDDFATYYC QQYSHYPL-1 PGGGTZLEIKRAA 

12D5 197 PSGSGSGTDFTXXISSLQPPDFATYYC QQYSMYPL-*! PGG GTKX iElKRAA 

12E10 195 PSGSKSGaraASLTISGLQAEPEADYYC SSYTTRSTO FGGGTKLTVLGAA 
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<= cDNA 



?5-r vj- pcr 



ScFv 



VL 



6V4S«r'J>*- 
VH | VL 

csssss ^ s ^^^^zzzzzzzzzza 



NOT 



i 



VH 



VL 




bcZP .J>*- gnyc ^ AMBER 



6 X 10 9 DIFFERENT CLONES 
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(3~5B) 



t 
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. . , . , . 
WAVAV.W 




1 



a* 



ttlt 



1 




\ 



ift-c-myc-HRP 



omycTAGv^ 



scFv 



ecFv 




c-mycTAG 
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